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Chemistry—the study 
of Matter 

symbols, Formulas 

Acide and Atkalis 

Nitrogen. Compoun 

Wy oid Has to Be 


Ratloasiive Elements 
Sollotds 


‘Ammonium and Lithium 
‘Compounds 

‘Compounds of 
‘Altminam, Chromium 
and Iron 

argemie, Antimony and 


copper, Cadmium and 


Suipnur Compounds Lead Silver, Gold and 

(Carbohydrates ‘Mercure 

Sodium and Potassium Petroleum Hydrocarbons 
‘Salts Alcohols 


Learn Chemistry—in spare time at home— 


through this Amazing, New, Low Cost 
SELF-STUDY COURSE: 


By CORNELIA T, SNELL, Ph.D., 
Consulting Chemist 

and FOSTER D. SNELL, Ph.D., 

Consulting Chemical Engin 


Hi: is a brand-new way to study chemistry, 
designed especially for the man who must 
learn by himself, without teacher or lnbora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a single chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
you are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 


Phenols and Their 
‘Derivatives 

Aldehydes and Ketones 

Esters, Waxes and 
‘Eihers 

Organic Dyes 

Reduced Colors 

Natural Plant Products 

‘Alkaloids 

Natural Gums, Resins 
‘und Balsams 

‘Synthetic Resins 


‘Simple experiments iHust? 
industrial processes in chemistry 


See Free Examination Coupon on Facing Page ——————> 


Great new industries are arising from the war-time applica~ 
tions of Chemistry—aynthetic rubbers, aluminum and. steel 
alloys, the many-purpose plastics, magic new drugs, amazing 
new fibers, fabrics, methods—all vital to war, and destined to 
create thousands of after-war Jobs for chemically-trained 
men and women! And now, at Inst, here is an EASY, LOW. 
PRICED, SELF-INSTRUCTION COURSE which will’ enable 
you to get complete grasp of Chemistry now—and make 
‘some of these splendid opportunities yours! 


Inexpensive Books Teach You 
‘These books start from the most elementary facts and 
principles and build up your knowledge of modern, up-to 
date chemistry on a sure foundation, The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical’ science as it is used 
today in research and manufacturing. From the first page 
to the last the knowledge and training you get can be used 
as preparation for a job in any branch of the great and 
growing chemical industries, 


BOOK |. Covers the Theory of Inorganle Chemistr 
It begins by giving you a thorough grounding in the 
basic fundamentals, You start. with the simplest 
substances—water, air, carbon dioxide—the simplest 
Processes—combustion of fuels, the rusting of tron, 
the transformation of olls into fats. It explains how 
molecules are made of atoms, atoms of still smaller 
particles; shows how to use this knowledge. It pre- 
sents fully the nature of chemical elements, explains 
the reactions by which they are combined Into prod- 
ucts vital In war and pence. 


thelr combina 
tions with the non-metais, You will find not only 
chapters on tin, lead, nickel, chromium, iron, steel, 
ete. but also on chlorine, sulphur, phosphorus, ear- 
bon, silicon, ete. ‘This book covers the chemistry of 
alloys, pigments, insecticides, construction materials, 
sulphuric and other acids, and all the host of inor- 


Covers nie Chemistry. You get a 
complete picture of the chemical substances and 
compounds originating in living organisms. It covers 


the entire production of petroleum, natural and syn- 
thetic rubbers, resins, dyes, drugs, food: 
starches, fats, waxes, alcohol, proteins and vitai 
‘This volume makes it easy for you to acquire by aelt- 
study a clearly-understood grasp of organic chem- 
istry. 


‘Tells You All About the Chemicals of 
Commerce. You get full, practical reference data on 
many thousands of chemical materials—all carefully 
‘chosen for their commercial importance. You get the 
most important facts on each—composition, proper- 
ties, uses, relative costs, etc, And to help you find, 

nd Agures in this great book, 
‘a remarkable 51-page index, Here is your 
indispensable source book of facts about commercial 
chemicats. 


Ganle materials that are essential in industry. 


Examine the Complete Course FREE! 


FREE EXAMINATION COUPON 


D. Van Nostrand Company, 
250 ‘Fourth Aves, New York 3 N. ¥ 


Prove the value of these books for 
‘own home—without spending a. penny. 


ourself—in your 
ce certain that 


you can learn chemistry by yourself. See how skillfully d me CHEMISTRY MADE EASY in 4 vol 
these authors have simplified every topic for the man who Rnes. Within, 20 days E will either, return the 


must study without a teacher—see how readily you can 
‘Use these questions and problems (with answers) io check 
your progress 


that: time you are entirely free to return them to us for full 
eredit unless you have proved to your utmost satisfaction 
that you can learn chemistry from thelr pages. If you 
ep, them ‘you ‘need pay oniy $1.95, within 10 days and 
$2.00 a" month ‘for three months thereafter. ‘Mall ‘the 
coupgn atvonce, as this offer may have to be withdrawn at 
any time, 


three total 
paid. 
order 


Please Print 


Zone No. (if 
eny YOU KBOW Woon State 


D. VAN NOSTRAND COMPANY, INC. 
250 FOURTH AVENUE NEW YORK 3, WY. 


Reference 


Address 
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When the lights go on again in Grigoriopol 


Three short years ago Grigoriopol was a thriving 
city of the Russian Ukraine. Today it is a scene of 
desolation . . . victim of ravaging Hitlerite hordes. 


But some day—soon we hope 
again in Grigori 
under the 


ights will go on 
opol, and in other Allied cities now 
eel. 


When that time comes... thanks toa new idea 
in modern warfare... emergency electric power 
will be available to revitalize industries in war 
torn cities—immediately after they are retaken 
from the enemy. 

This new idea—a self-contained PoWER-TRAIN— 
has now been made a reality by the engineering 
brains and skill of Westinghouse. 


Ten of these PowER-TRAINS are now being built 
by Westinghouse for use by the United Nations 

. . each a complete 5000 kw power house on 
wheels, big enough to serve a community of 15,000. 


Each poweR-TRatw consists of Scars. Ingeniously 
assembled in these cars are: a 5000 kw steam 


Westin 


turbo-generator, boilers, power stokers, boiler feed 
pumps, air-cooled condensers, auxiliary Diesel 
engine, living quarters for the crew—even con- 
veyer equipment for handling coal which will be 
mined locally for fuel. 


Because cooling water is not always available, 
air-cooled condensers are used to recover, as water, 
a high percentage of the exhaust steam from the 
turbine. 

From switchgear to turbo-generator, each 
POWER-TRAIN is a complete 5000 kw mobile power 
house, ready to go to work at a few hours’ notice 
++. in sub-zero cold or tropical heat of the desert, 


And remember—the same Westinghouse engi 
neering brains and skill that developed the PowER- 
‘TRAIN will be available, after Victory, to create 
and build better products for you. 
Westinghouse Electric & Manufacturing Com- 

pany, Pittsburgh, Pennsylvania. 

Tune in John Charles Thomas, 

NBC, Sundays, 2:30 p.m., E.W.T. 


house 


Plontsin 25 Cities 
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POPULAR SCIENCE 


FOUNDED 1872 MONTHLY 


VOL. 144 NO. 3 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


CONTENTS /r mance, 1944 


(Gold ink on cover is prewar stock.) 


News 


The Kite That Smashed Berlin... 
Climb into the Cockpit!. 
Ice-Age “Zoo” Lives in Ston 


Wood That Fights Fire and Decay. 58 
Coffin Tacks for the Axis.... 60 
Davy Jones’s College. 68 


Rockets Gain New Punch. 76 
Nazi Plane Yields Secrets.........ssssssssss- 78 
Warplane Battle Markings... 
First Fight—Score, Seven. 
Food for 70,000,000. 
If They Had Their Way. 
Signposts of the Sea. 
The General Gets His Map. 
How Aircraft Instruments Work, 


stutomobiles 


Starting a Stalled Car. 
Useful Hints for Motorists...... 
Gus Finds One for the Book.. 


rome and Warkshop 


Modeling a 1903 Oldsmobile... 
Bookcase-Desk in Shaker Style. 
Jointer Jigs for Special Jobs. 
How to Bui 

Drilling Holes in Round Stock. 
What to Adjust on Seed Drills. 
Upholstering Old Wicker Chairs. 
Portraits Like Movie Close-Ups. 
What Tube Can I Use?... 


4 


P.S.M. GOES TO THE FRONT. 
Representing Popular Science in the 
European war theater is this able re- 
porting team: Hickman Powell, writer 
(at right, above), and Harold Kulick, 
photographer. Their first exclusive 
war-front story, “The Kite That 
Smashed Berlin,’ 


will bring our readers first-hand re- 
ports of history-making events as the 
European campaign moves toward its 
victorious climax. 


epiToR . . 
ASSISTANT EDITOR 
AVIATION. EDITOR 
HOME & WORKS! 
ART EDITOR . 


Jes, Corl W. Bertsch, Ee 
Westphal. 


ART ASSOCIATES: Stewart Rouse, William Pottick, 
‘Somuel Dukler, Evelyn Cooper, 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith, 


“Suoscrbere 
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A NEW RESOURCE 


HAS BEEN DEVELOPED 


‘Tue wealth of America has 
been wrought from her natural 
resources of fertile lands, wide 
forests and rich mineral deposits 
by the brains and muscles of 
her people. 

But another resource is now 
available. A new source of 
wealth and well-being has been 
developing gradually and al- 
most unnoticed which is 
tremendously important today 
and of still greater importance 
for tomorrow. 


This new resource is the re- 
search laboratory. 


Today, in hundreds of indus- 
trial and college laboratories, 
trained minds are expanding 
the world’s knowledge, and 
applying the results of research 
to industry and to war. 

In the Bell System, research 
has always been a fundamental 
activity. The telephone was in- 


BELL TELEPHONE SYSTEM 
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vented in a research laboratory. 
And for years Bell Telephone 
Laboratories has been the 
largest industrial laboratory in 
the world. 


Underlying modern research 
is the realization of vast latent 
values in nature. Although the 
lone genius does from time to 
time bring to light some part of 
these hidden values, only organ- 
ized scientific research can as- 
sure the thorough exploration 
that will render the full mea- 
‘sure of use for human welfare. 


Research means imagining 
and experimenting. It means 
the searching out and bringing 
together of facts. It means clear 
statements of problems, precise 
measurements and keen analy- 
sis. It means tenacious follow- 
ing along unexpected paths. 
These are the procedures of re- 
search. Its consummation is the 


grasping by subtle minds of re- 
lationships in nature no one has 
previously known. And on the 
basis of the broader knowledge 
so established are built new 
materials, new methods and 
new structures to serve the 
people of America, 


‘The Bell Telephone Labora- 
tories has now concentrated its 
efforts on communication sys- 
tems and equipment for the 
armed forces. When the war is 
over its researches in com- 
munication will again be ap- 
plied to an ever-improving 
telephone service in America, 
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NOW! FOR THE FIRST TIME! 


YOU CAN OWN 8mm-16mm 


MOVIES o 


Castle Films’ Greatest Scoop! 


You can own the most thrilling moments in four 
of Joe Louis’ famous fights! In two separate reels! 
Two fights in each film! Low cost per film. You 
can buy them separately—or own them both! 
The films are: 


Joe Louis vs. Buddy Baer 


(rst fight) 
Joe Louis vs. Abe Simon 


Each reel is terrific! Full of fistic dynamite! 
Never before available in 8mm-l6mm! Own 
both reels! Order now! 


J] New, De Luxe Castle Films Ca 
log, describing 98 thrilling movi 
4 you can own. Send coupon now! 


Send Castle Films’ Joe Louis Fight Mor 
in the size and length indicated. 


RCA BLDG. FIELD BLDG. RUSS BLDG. 
NEW YORK 20 CHICAGO 3 SAN FRANCISCO 4 
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become an accountant and make real 
money. 
And you don’t need to take the long drudg- 
ery way of learning on the job—day by day 
—a little now and a little then. 


) é Mr. (or Miss) Bookkeeper, you can 


Instead you can take a shorter cut to ac- 
countancy success—a shorter cut that will 
give you accountancy training and fit you for 
more money and a better job in a compara- 
tively short time. 


The demand for accountants is great. You 
need only scan the “Help Wanted” columns 
to prove this for yourself. And while the de- 
mand is increasing, the shortage of capable 
accountants is becoming more acute. 


Taxes—Social Security, the Withholding 
Tax, Victory Tax—changes in plant struc- 
ture, the many and varied reports heads of 
business must have to know the status of their 
companies quickly and accurately, the many 
and varied reports which have to be made to 
government, rapid turnover of labor— 


All these and many more factors make the 
demand for competent accountants far exceed 
the supply—and promotion comes fast to the 
able man who knows the whys and wherefores 
of accountancy. 

Under the LaSalle Problem Method you 
can acquire a thorough knowledge of Account- 
ancy—you can master its fundamental prin- 
ciples and become expert in the application of 
those principles. You learn by doing—and 
without losing any time from your present 
work. 

You train directly under the supervision of 
competent staff of Certified Public Account- 
ants—and you can train as quickly or as 
slowly as you choose. 

Our 48-page booklet, “Accountancy, the 
Profession That Pays,” is FREE. It explains 
how we train you from the ground up—or 
from where you are now—according to your 
needs. The cost is low—terms easy. 


Send the coupon now. Don’t 


ae 


“I'm TIRED of being 
just a Bookkeeper 


I’m going to be an Accountant 
—and make REAL money” 


LASALLE 


EXTENSION UNIVERSITY 
At Correspondence Institution 


Dept. 383-H Chicago 15, Ill, 


T'd ike to prepare for a good accounting job. Send me 
your free booklet and full details about your training. 


lay it aside and say you'll send it 
lates Ie canbe Wemeangor age 
your success—perhaps more Position. 
money and a better job than 
you ever dreamed. At least it’s Address. 
worth investigating. So send it 
now. City and State. 
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COLA IS Typ 
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Coming Next Month 


JUST IMAGINE taking off in a four-motored 
bomber in Florida, flying it half around the 
world to bomb Japan, and bringing it back via 
Alaska to your starting point. It can be done— 
in a miraculous training device used by the 
U. S. Army Air Forces. Col. Robert L. Scott, 
od Is My Co-Pilot,” tells about 
this magic carpet of modern air warfare. 


| PROPELLERS of our warplanes have to take a 


lot of punishment. To make sure that they will 


| stand up under combat conditions, new airscrew 


designs are given the third degree in a specially 


| constructed laboratory at Wright Field, Dayton, 


Ohio. Delicate electrical instruments show en. 
gineers the stresses produced as blades whirl 
under the drive of powerful motors. Read about 
this proving ground of aeronautical progres 


DO YOU KNOW the many types of landing 
craft that carry our invading troops to enemy- 
held beaches? Arthur Grahame describes the 
strange vessels of our invasion navy and chron- 
icles the shipbuilding miracle that created the 
flotillas of victory. 


BIG-LEAGUE THRILLS will be yours when 
you play the table baseball game devised by 
Carl W. Bertsch, in which a miniature pitcher 
actually throws the ball and a midget batter, 
tries to knock it out of the park. Building the 
game will be fun, too, with instructions that 
make it easy work even for not-so-advanced 
home-workshop enthusiasts. 


BACK LIGHTING will put more punch into 
your photographs. If you feel that your pic- 
tures are too often flat and uninteresting, try 
the techniques described for the amateur by 
Walter E. Burton. He tells you what back light- 


| ing is and how to use it most effectually. Speci- 


men photographs show the results obtained in 
both indoor and outdoor work. 


AERIAL PHOTOS which may mean next to 
nothing to a laymen can reveal vital military 
information to the expert trained in interpreting 
them. An article by Alden P, Armagnac lets 
you in on the secrets of this art. After reading 
it, you will find new meaning in the air-recon- 
naissance shots published in your newspaper to 
show the havoc wrought by our bombers. 
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“THAT NEW MAN 
CERTAINLY ‘CATCHES 
ON’ QUICKLY!” 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


FOR 


HELPING TO TRAIN AMERICANS 
BOX 7672-K, SCRANTON 9, PENNA. 


the course before which I have marked X: 


‘ollege Preparatory 


“Canadian veniden 


Without cost or obligation, please send me booklet and full particulars about 


8 Nechanteal Draft 
htsisal Hagineering 
on C) Patternmmaking 


Home 48874 


C Advanced Dremmaking ism 
B Foods sod Cookeey G Profenioa! Dremmaking and Designing 

Nome. 

cite. State Present Position. 


e EMPLOYERS are quick to notice 
when a new employee “knows his 
business”—when he is obviously an 
I.C.S.-trained man, who under- 
stands what makes the wheels go 
round! 


* Such men get off to a good start 
—and are most likely to really “go 
places.” (That's true, too, if they 
enter the Armed Forces—where 
trained men get higher rating, 
higher pay, and more interesting 
assignments!) 


* Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
‘Then mail this coupon, and learn 
how an I. C, S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


© The worth of I.C.S. training is 
proved by 52 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 
this coupon today! 


SPECIAL 
TUITION RATES 
FOR MEMBERS 
OF THE 
ARMED FORCES 


victory 


D Sanitary Ragineering 
B Sheet Metal Work 


res Room and Cafeteria 
Sranagement, Catering 
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LTA RERAFT DESIGHING and 
ENGINEERING This New Way ot Home 


pital ia { 
we he Us Ae 
Don’t let the pressure of these busy times make you training will be direct-from-the-industry— 
lose sight of your own future. Start to train now for _ which has been approved by the other large airci 
a career with better pay—and unlimited opportun, wufacturers. 
ities for advancement. With this new “boiled down” 
course, from a well-known, long-established organ- 
ization which has been teaching aviation and fi 
airplanes for a sereratcn, you can earn a co 
iploma just sing part of your spare time. 
‘The leona are ao interesting, many atudents finish 
far ahead of schedule. 
Needed NOW—Trained Draftsmen and Engineers 


To Help Build America’s War Planes. Needed ah 3 
TOMORROW —More Trained Men and Women To wietey tne sah 1b 
Holp Build The Now Different Revolutionary Planes Sees ie ee 


of Aviation’s Great Peacetime Future Soe er ne 

Previous training is unnecessary. You learn at home 
under individualized supervision. There will be no 
loss of any income or time from your present job. An 7 
Youll be proud to tell your friends ‘Rist your school, nee Ar NO EXTRA COST 

yan Aeronautical Institute, is operated as an affili- gets this complete, 
ate of the famous Ryan School of Aeronautics (teach- prof drafting 
ing flying), and the great Ryan Aeronautical Com- uipment set, without 
pany (designing and building airplanes). Thus your ditional charge. 


ere 
to buy—no extra costs 
to bother you as you 


valuable diploma— 
new, 


your ticket to a 
exciting, high paid 
career. 


" i Aeronautical Institut: 
you've thought possible—to being looked up to for 
the important interesting work you do. i 419 Laiergh Pad, Se Binge 
mntlemen: 


send me, without any obligation on my part, your 

EE 24-page book, “NEW HORIZONS OF OPPORTU- 
.* with 60 illustrations, and full information on R.A.1., 

including cost of training, and on job opportunities both 

before and after graduation. 

Nome Age. 

Street, 

City. State. 


a S| 


« Valuable Book 
¢, 60 ilustration® 
gull Information and Cos 

ul 


i a el 
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Be a RADIO Technician 


Get Into a Busy Field with 
a Bright Peacetime Future 


| Train Beginners at Home 
for Good Spare Time 
and Full Time Radio Jobs 


sith Var oe Meloing Men 
Win ‘Success in. Radio 


You Build Th 4 Other Radio «© Z 
Circuits with 6 Big Kits | Send! : Stations employ NRT. trained 
a ts operators, installa 
nce men and in other capwelties a 


SUPERHETERO- 
DYNE CIRCUIT 


s hold thelr 
for my Conte! be and 
XTRA MON- take EXTRA money 


Radio Operators find 
good fobs with 
Government Depart 
ments, Shipping 


MEASURING IN- 


STRUMENT you Gompuntes, Follce 
bulld early in Howe tiuatrated Beperitenty, in 
coe obs Ing tno fon Spporcties 
‘Actical Radio are increasing in 

omake Bi tie de 
TRA money. A ) 

aries 

Feststance, Se Extra Pay in 

} Army, Navy, Too 

EN erst et i Men kt 0,6 at ml 

; ALM, srowat- Se mae edate 
diet ATOR mpeaied: So take the aes oad Sa 


ith seue ek ieee te verecting ty 


P ek Fay. Also prepares for" woud 
slenats: for test be ater nervige ends, Over 1700 
\ and experimental 
Durposes. Gives 


Yaltlable practice 


BOOK HAS SHOWN HUNDREDS 


HOW TOMAKE GOOD MONEY 

Mail _me FREE. ‘without obligation, your 6 book: 
penepen ose aead WIN RICH REWARDS 18 E rif 
Colored, ou. We 


{$200 a Month in Own Business— 
"Por several years 1 have been 
fm business for mysel! making 
round. $200 a month.”*—A. J 
Prochner, 200 W, Texas “Ave 
Goose Creek, Texas 
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— Can You — 
SOLVE A PROBLEM 
by dismissing &? 


Have you ever struggled 
with a problem for hours, without 
success? Have you finally retired at 
night with all avenues for its solu- 
tion closed? Do you know that you 
can transfer such a problem from 
your exhausted, objective thinking 
mind, to the profound intelligence 
of your subjective faculties—and 
often awaken with a forceful, com- 
plete idea—the solution? The exact 
mental formula for this method is 
one of the practical studies of the 
Rosicrucian teachings. 


Accept thi Gift Books 
‘The Rosicrucians are a world-wide 
fraternal group of men and women, 
devoted to an investigation of the 
mysteries of life and self. For fur- 
ther explanation write for their 
fascinating free book, “The Mas- 
tery of Life.” 

Address: Scribe W.B.K. 
go 


TRUTHS AGELESS AS TIME 


SAN JOSE (AMORC) CALIFORNIA 
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What Can You Read In This 


FINGER PRINT? 


Study it carefully. There is a secret hidden 
in it, just as there is in every finger print. 
For 27 years we have been training men to 
become Finger Print experts. Over 53% of 
all American Identification Bureausemploy 
LF trained 1a mene Get into thissteady-em- 
x aymeet profession. Learn at 
Fest ine opportunities, 


aH BLUE BOOK OF CRIME” 


a can qualify for one. 
Britons tn the "gentiication ald. Waite tor he 
‘Stating your ag 


INSTITUTE OF APPLIED SCIENCE 
Dept. 1363, 1920 Sunnyside Aves, Chicago 40, 


be asa ‘extra 4 we Gee a EES Bee 
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How to Make YOUR Body 
Bring You =-FAME — 
ws Instead of SHAME! / | || \\\> 


LS Willl You Let Me 
eo Prove | Can Make You \n# 


4 a New Man? 


] KNOW what it means to have the kind of body that people 
pity! Of course, you wouldn't know It to, look at me now, 
but Iwas once a skinny weakling who weighed only'87 Ibs. 
I was ashamed to strip for sports or undress for a swim. 
I was such a poor specimen of physical development that I 
was constantly self-conscious and embarrassed. And I felt 
only HALF-ALIVE, 

But later T discovered the secret that turned, me into 
“The World's Most Perfectly Developed Man.” And 
now 1d like to prove to you that the same system 
can make a NEW MAN of YOU! 


What Dynamic Tension Will 
Do For You 


I don't care how old or young you are or how 
ashamed of your present. physical condition you 
uy be, Ht Youu ean almply ealse your arm and 
flex it, i can add SOLID MUSCLE to Your biceps 

‘es on each arm—in double-quick time! On! 
3) minutes a day—right, in your own home—ts 
all the time T ask of you! And there's no cost If fail. 


joulders, utes of your spare time daily 
‘show amazing resul 


tovour 
aive you's. vise-like. grip 
make’ those lous of yours lithe and 
rong 
thove inner organs, help you cram "W bod 
Your vouy ao full of pep. vinor and chested weakling t was AEX 49 my 
Fed-blooded vitality that you won't prowgntruger-inan physlaue! Ths 
{esi there “standing room 


[eft forweakness andthat lazy feel apr aus Physical speci 


Ghats 
ZZ 


Holder of title, 
the World’ 
Most Perfectly 


ing! Before 1 ket through with You frabitons to" fool wl en ‘you Developed 
Tif nave your'whole frame "mens= fave Teatged oto” develop your Man.” As he 
ured" toa new” sult of muscle Dynamic, Te looks today, 

Only 15 Minutes lereaxers: You simply uti from actual un= 


Tmisclespgwer in touched saap- 
Sour oom body_—watch it Increase shot. 


heory—every exercise 
‘And. tan. 49 easy! Spend only 15 
Mhlnutes a day’ in your own home. 
From. nf 


iynamie ensign’ and rom the very 3 Feusin 

Jearn how I can make you ahealthy, ™¥ met = ena tat . 

confident, powerful HEMAN.  "”° Simost unconsciously every minste Ht CHARLES ATLAS, Dent. 10, 
‘Dynamic Tensions is an entire- etc—to BUILD MUSCLE and VI- 125 Rast St6 Steet, Now Fock 36, M. ¥. 

ly NATURAL method. Gaff'sS'mla: TALITY. rani greats 

=] FREE BOOK ““VERuasting ueat™* Free book, Eve 

Ye | AND STRENGTH” 

\ Sige | tm it 1 talk to you in straight-from-the- 

| 38 MA | shoulder ianewage. Packed with inepira- 


\ | onal pictures of myself and. puplls—fel- 

lows who became NEW MEN in strength. 
my way. Let me snow you what T helped 
‘THEM do. Sec what I can do for YOU! For a real thrill, 
end for this book todas. AT ONCE! CHARLES ATLAS. 
Dept. 1C, 115 East 23rd Street, New York 10, N. ¥. 
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AUTO 


MECHANICS! 


REPLIR ANY MAKE CAR- 


Explains every auto rev 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun- 
dreds of photographs, dia 
grams, drawings, show 
exact “how to do it” of 
Fepairs, adjustments, re 
Placements. “All Jobs. on 
Every model since 1936 
Engine; Electric, Fu 
Cooling, Lubrication 8; 
tems, Clutch, Transmis- 
gion? Universals: Rear 
End; Wheels, Brakes: 
Knes, Action, Shock, Ab- 
Sorbers, Springs; Body: 
Free Wheel, Overdrive, 
Fluid Coupling! 


150 FACTORY BOOKS IN ONET 
Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car ‘manufacturer's 
own engineers! That's 

what you GET in this book! 

Open the manual to the car 

you want—you'll find every= 

thing to show the right way 

ta do the Job: This fs the face 
ry shop manual used 
the U. 8. Army, trade, teche 
nical and vocational schools, 


SEND NO MONEY 


ne a es 


Btuaebaker 
plane: Willys 
300,000. Pacts, 450 
gharis, b00'Photos 
5, Diagrams: 


pair Mancal ‘will be sent 

you at once for 7 

ive Examination, 
1 


ro - 


+ Desk 2C, 572 Madison Ave., New York 22, W.Y. 
“once: (check box opposite’ book you want). 
AUTO REPAIR MANUAL (former! 

fotoR's Factory Shop Manual"). If OK. Twi 

yemit si In T days, 41 monthly. for 4 months, plus se 

Besenge ith tal payment (69:26 in all): On return 
in 7 day remit $1 with 


=) 
(] MeteRte TRUCK REPAIR MANUAL. If 0... T wi 


ee Mor 3 months. plat 
3ie, postage with Acal’ payment (e08 in ail) Ort 
Fetufn book In T days. 

Name. 
‘Address 


. . «and the errors it prevents!” 
BBUSINESS men, secretari 


, editors, and stu- 
dents rely upon Webster's Collegiate because 
it defines all the words most commonly used. 
Based on and abridged from WensteR's New IN- 
‘TERNATIONAL DICTIONARY, Second Edition—"The 
Supreme Authority,” and edited with the same 
careful scholarship. 1,300 pages; 110,000 entries; 
$3.50 to $8.75, depending on choice of bindings. 


YOU MAY HAVE TO WAIT FOR YOUR COPY 
of Wensren’s CoLLEcIaTe. Paper rationing, plus ex- 
Ceptionally heavy government needs, plus an unprece- 
Gented public demand, make it impossible to supply. 
everyone promptly. Your bookseller 

fo provide your copy with the le 


G. & C, MERRIAM CO., Springfield 2, Ma: 


WEBSTER’S COLLEGIATE 


A Merriam-Webster 


EVERY MARINE 
ENGINEER CAN 
USE THIS BOOK 


OS New From Cover To Cor 
AUDELS 
MARINE ENGINEERS 
Handy Book 
Entirely modern, Practical Tre 
tine for” Marine ‘Engines 
all grades), Firemen, Oilers, 
fachinista and Students with 
Calculations and Questions and 
‘Answers for Examinations. 
LATE INFORMATION in 
Handy Form covering 
branches of odera Marine 
ing with atep-by-atep solu 
Sons on hundreds of problems, 
‘Tables and Data—Fully Ii 
Gexed-—Eany to Understand— 
Sine 63¢ x 5 x 1%. 
Indispensable 
for Upgrading Examinations 
and Ready Reference. 
1280 PAGES—FULLY ILLUSTRATED 
ASK TO SEE IT—Get this information 


zi il today! 
hers; 49 W. 23 St, New York 10, N.Y. 


(Check here if enclosl 


full payment. WE pay 35¢ 
postage. Same 7-Day 


urn Beivilege, 


FPoreign, remit $11 with order.) Fra ESR DUNST SFIS ipa aed fanny cna pl Ghee 
Thi fei setae! 
——— Mane, 
ET ‘dares 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven 
tion,’ Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, #0 you will be in position to cash 
in on an outright sale, or om the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor" answers many important 
Questions concerning Patents that inventors constantly ask, It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent ; how to protect your invention through dated and wit 
sure; how to do this AT ONCE to safeguard your 
ow Patent Office Records ean be checked to determine 
tion is probably patentable before filing fees need 

these can be 
inventors se- 


facts of interest, 


Why You Need Expert Assistance 


to give you protec- 


‘The Patent 
But 


Over 150 
Mechanical 


‘This phase of the procedure is so complex that the Patent 
Office ndvines the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large stafl—arefully trained registered 
patent attorneys—expert draftamen—experienced  searchers—to 
Serve you. We have been serving inventors for more than 20 years. 


Take First Step Now 


With the Patent Guide you will receive also Free a “Record 
of Invention” form which. will enable you at once to 
establish the date of your invention, before you file your 
Patent application, This step costs you nothing yet may be 
vital to your success, Remember—in Patent Matters, AC- 
TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, oF paste it on a penny posteard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


Got This Veainecee 
FREE BOOK 


42-€ Adams Building 
Washington 4, D. ¢. 


IMMEDIATELY MAIL COUPON TODAY! 
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Boy Wer Savings Bond: and Stomps regularly. 


CLARENCE A.O'BRIEN 
€& HARVEY B. JACOBSON 


t 1 
| CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
| Recored Patat Aterersbelve the United States Potent OMe 
42-C Adams Building, Washington 4, D. C, 1 
| Please send me your 45-Page “Patent Guide for the 
Toventor iy prepared “Record of | 
oer js request does not | 


| Name 


| 
! 
1 


| Address cam H 
i Rg, tate 1 
L— ~ —- (Please write or print plainly.) —————t 
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The recent photograph that a reader found we had 
“scooped” with the picture below, which appeared 
in our June 1942 issue. See the following letter 


Seems We've Gone and 
Done It Again 


I've got to hand it to you, P.S.M.! It seems 
that I am constantly reading articles on 
subjects that you have covered months be- 
fore, or seeing pictures that you have pub- 
lished long in advance of other periodicals. 
‘Well, you've gone and done it again. Just 
the other day I saw a photograph of an 
American captain examining a charge of 
‘TNT that the Nazis had strapped to a tree 
trunk preparatory to knocking it down in 
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the path of our troops advancing in Italy. 
Well, exactly 18 months ago you published a 
very similar picture showing demolition en- 
gineers of the U.S. Army preparing to knock 
over a tree in practically the same manne: 
Congratulations, and keep up those “scoops. 
—D. R., New York, N. ¥. 


Was It Gus Wilson, or 
Handleless Tableware? 


Dear “Pop”: What a mag! You've got it! 
Being a busy war worker and also a home 
owner, I have practically no time to read. 
anything in my spare time. To make up for 
that, I pack P.S.M. off to work and read it 
during my half-hour lunch period—and al- 
most forget to eat! I have a problem I would 
like some advice on. I purchased a set of 
stainless steel tableware—knives, forks, and 
spoons—with colored plastic handles. ‘Now 
several of the handles have split or broken 
off entirely. My problem is to put new 
handles on these implements, for stainless 
steel is not to be thrown away in this day 
and age. And one more thing. Don't let 
Gus Wilson go off on any more vacations. 
His absence from the last issue just about 
gave me indigestion.—G. R. C., Norfolk, Va. 


Help Before He Breaks 
His E String 


Wnite cleaning the floor a few days ago, 
I took the hose off the vacuum cleaner and 
started to sing through it. When I howled in 
an ever-rising or low- 

ering voice, the tube 
seemed to break the 
sound up into distinct 
parts, Yet when I took 
the hose away from 
my mouth, my voice 
sounded perfectly nat- 
ural. Will some kind 
person explain this 
strange phenomenon * 
to me before I break 
my vocal cords experi- 
menting?—S. S., Detroit, Mich. 


POPULAR SCIENCE 


AUDELS AIRCRAFT WORKER. 


“our Questions on 1—Aireratt 3 


Syraboli, Army & Naty Speeiiations, et, 


AUDELS SHEETMETAL 
PATTERN LAYOUTS... 


ures, polnters in eve 


aubEtS ‘WELDERS GUIDE 


AUDELS ANSWERS ON - 
BLUE PRINT READING... 


For Mechanics & Haller. Corer 


AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS NEW MACHINIST & Use the brains and experience of others in these Guides of the 
TOOLMAKERS HANDY BOOK $4 Trades. Save time and money with right methods, short cuts, 


labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home, Start the Easy Payments if satisfi 


p= ====CUT HERE@=<<<=<= 
umpasion that an 


1 
AUDELS MATHEMATICS & iM Al L O R D E R 


CALCULATIONS FOR MECHANICS $2 \rHEo. AUDEL & CO., 49 W. 23rd St.,New York 10 


rhrinbere datid ated Please mail me for 7 days’ free examination the 

: athematics font beginning Hw Uhooks marked (x) below. I agree to mail $1 in 

acy coer ae Serine 5 compas rari, 7 days on each book or set ordered, and to further 

AUDELS AUTOMOBILE GUIDE... $4 E).ci'si'a month on each book or set ordered until 
‘Srpu ULhave paid purchase pri ice. 


tuto type, Dies 
fi sf chantertTodeted. 
tandard book For méchantes. New Auld drive covered. 


AUDELS DIESEL ENGINE MANUAL $2 


teal books ta 1 
Tathes, 


MACHINISTS & TOOLMAKERS Handy Bock 
DIESEL ENGINE MANUAL. . . z 
MECHANICAL Dictionary >< | 


Ausets Kura dure beens 
Ae marine erect tiny nox 
a nusors poses 
eS ee 
ae Mictwatauys sea mecsanics Euiss 
AUDELS CARPENTERS & BUILDERS: Aine PLUMBERS ona Start Guay vie) 
tnd oe 
GUIDES—4 Vols. 6p ser AMMEN Bas DEESRATN vince ey 


A practeal Mustrated ae a 


Book of PRACTICAL ELECTRICITY’ 
RICAL POWER CALCULATIONS . 


complete & ieniy 


RObeLs ELECTRONIC DEVICES 
‘Telle What You Want to Know About Blectric Eye. Easily Unier~ 
‘Hood, Covers phato-elretrie cella & thelr appileations. Ampliters, 

requencies, voltage, Photecell, tubes, Ohm's Lam’ 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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ES—some day you, too, will fly! 
You'll go to your favorite vaca- 
tion spots and take business trips 
with unbelievable ease in your own 
Piper Cub. Be ready for this bright 
future in the sky. Take aviation sub- 
jects at night school, study aero- 
nautics at home. Then, when peace- 
time comes, see your Piper Dealer 
and learn to fly. He can solo you 
with as little as 8 hours of dual 
instruction in a Piper Cub. 


Send Today for Your 
“HOW TO FLY” Booklet! 


Prepared by certificated flight instructor. 
Clearly explains basic flight principles. 
Send 10¢ for booklet and Piper catalog to 
cover postage-handling. Piper Aircraft 
Corporation, Department PS34, Lock 
Haven, Pennsylvanit 
Jémm. SOUND FILM. ““The Construction of 
a Light Airplane.” For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 
tension Services, Pennsylvania State Col- 
lege, State College, Pennsylvai 


PIPER Zé 


POINTS THE WAY TO WINGS FOR All AMERICANS 


18 Buy War Savings Bonds and Stamps regularly. 


Ask the Man Who 
Has Fired One 


Liste, R. C. E., are you bawling out S. E. 
W.? I served four years in the United States 
Marine Corps, and made their famous rifle 
and pistol team several times. For your in- 
formation, we were given special .30 caliber 
172-grain ammunition, 

which is 22 grains 
heavier than battle 
ammunition. Anytime 
in practice or compe- 
tition where we had a 
choice, we chose the 
172-grain ammunition. 
because in addition to 
heavier it was 
at-tailed” (the 
‘streamlined” 
hadn't been coined 
yet). This ammunition 
proved too accurate to 
leave any doubt about its advantage over the 
flat-back bullets. I know little about the laws 
of physics, but if they teach us that we would 
have a faulty resolution of forces by stream- 
lining a projectile, they must not have con- 
sidered that a bullet being streamlined has 
more area for the charge to press against. 
Surely the advantage of streamlining a pro- 
Jectile more than offsets the disadvantages 
which you set forth in December Readers 
Say. I am for 8. E. W. 100 percent.—H. T. W., 
Chicago, Ti. 


Excuse My 
oust ! 


Now He Knows What He 
Is Singing About 


I Mave wondered for years about those 
lines in “The Star Spangled Banner” that 
read “the rockets’ red glare, the bombs burst- 
ing in air." In your December issue, the 
article on the bazooka states that the Con- 
greve artillery rocket was invented about 
1800, and was used by the British against 
Fort McHenry in Baltimore Harbor. In the 
article on the evolution of naval guns, how- 
ever, you put the invention of explosive 
shells at 1822. Will you please tell me what 
were the “bombs” that are mentioned in our 
national anthem?—F. J. R., New York, N. ¥. 


Hollow shot filled with explosive or in- 
cendiary mixtures, and thrown from mortars, 
were used as far back as the sixteenth cen- 
tury. It was probably projectiles of this kind 
that Francis Scott Key saw and described 
as bombs.”—Ed. 


POPULAR SCIENCE 


YOU CAN BUILD 
FASCINATING EXPERIMENTS 


Athome—in your spare time—you get real Radio experience with these 


liminatea unnecessary mechanical 


; the convenient clip connections I 


See how DeForest's fascinating SHOP-METHOD Radio 
‘many Radio parts and sub-asemblies. DeForest'shandy “Block System” at home can help you toward a good atart in the Billion Dollar Radi 
try. Write for DeForest's BIG FREE book, “VICTORY FOR, 


savoa great deal of time. Quickly build Radio creuita that work. Experi- YOU," that has helped many to good-pay jobs in emential war industries; 


froives, Little wonder learning Radio at home la oo protien! 
MMective and 20 much fun—with thie facinating, DeForest’ “Hone 


£" and scores of other fascinating others to preferred Army and Navy clamifcations—and ati others to 
= #0 interesting, profitable businesses of their own, 


Laboratory." 


YOU GET "ALL THREE” WITH DEFOREST'S 


YOU ALSO USE “LEARN-BY-SEEING’’ _ Whereclsecan you get such a combination of PROVED MAJOR Train- 


‘Think of the pleasure as well as 
palate re 
Meine DaVite 


‘be surprised how much faster «« 
casier «=. home movies can kelp 
‘You understand Radio. Here's 8 
prefered raining method of to- 
morrow — yours, today. 
SEE the principles of 
‘what you're learning —in 
ction, ANIMATED! 


heey bidest, free 
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Jing features nx-{1) maety modern looe-eaf lemons prepared under the 
ap Dr. Loo DeForest, often ealled the “Father of Radh 

“home movie fl and a genne 10 mn. 
DaVRY MOVIE PROJECTOR—and (3) eight big its of home labora: 
tory” Radio parts to give you thrilling practical Radio experince. 


‘See how you can prepare for a bright postwar 
future now—in your spare time at home—then 
get started toward. a worthwhile. Radio-Elee- 
{ronies job with the help of DeForeat’s effective, 
proved EMPLOYMENT SERVICE. If you 
Sre 17 or aver, mail the coupon today for 
complete detail, You be the judge. No 

obligation. 


DEFOREST'S TRAINING, INC. 
2535-41 N. Ashland Ave., Dept. =, Chicago, U.S. A. 
Please sepd_me—FREE and WITHOUT OBLIGATION—illastrated 
book, “VICTORY FOR YOU." showing how I ean prepare for Radio 
with your Home Movies and Laboratory 


z 


fame Age 
Address : 2 en 


azarrias 
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HOW TO PROTECT, FINANCE 
SELL YOUR INVENTION 


other literature available to our 
BOOK and to "ready 


‘trranged. partar 
Incedrers: ‘dictated royalty. 4 
manubact ‘they 


irae, Guia Hee ROE ac are 


bie with proat possibiliti 
THE FIRST STEP 


‘your Invention 
‘ftcord of it 


Eientor 
hers, 


142-7 Albee Bullding, Washington 8, D. C. 
‘Send, me your NEW FREE Book. "Mow to, 
Sees ee penta ae secinhy : 


STATE. 
Write or Print Weme Ctewrly Wi 
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New Enlistment Center for 
Ideas and Inventions 


Your Government wants your ideas and 
inventions which will help win the war. 
Smaller War Plants Corporation, through the 
Technical Development Section at 226 West 
Jackson Blvd., Chi- 
cago 6, Ill, is set up 
to handle these new 
inventions and ideas. 
Already they have 
handled hundreds of 
new developments 
and devices and 
many have already 
gone to the front in 
the service of our 
armed forces. Many 
others have stayed 
‘on the home front to 
help boost civilian morale, One simple inven- 
tion might shorten the war by months. An- 
other might save thousands of lives! If any 
reader of P.S.M. has an invention or idea that 
will help the Government, we urge him im- 
mediately to contact the Smaller War Plants 
Corporation at the address given above— 
H. C., Chairman, Technical Paper Publicity 
Committee, Chicago, Il. 


HOPE) WAS THE 
FIRST TOTHINK. 
OF THIS, 


Protective-Covering Data 
from the Tank Corps 


In your January issue, J. F. McG, requests 
information on coating identification cards, 
passes, and similar documents with celluloid. 
‘This may be done in several ways, a very 
simple one being to dissolve scrap celluloid in 
acetone until a fairly thick mixture is ob- 
tained. The mixture may then be spread even- 
ly on the material, applying one or more 
coats until the coating is sufficiently thick. 
‘The scrap celluloid may come from old film 
negatives, which must be washed clean in hot 
water. Clear nail polish or model-airplane 
cement may also be used, or a clear sheet of 
cellophane may be cemented on with a good 
grade of airplane cement. These methods, 
however, prevent changes or erasures from 
being made on the cards. Slipping the cards 
in a cellophane envelope and sealing the 
opening with cement will give the desired 
protection, and yet allow any desired changes 
to be made, And don't forget those other 
valuable documents—war bonds.—Sgt. J, A. 
M., Armored Force, Camp Shelby, Miss. 
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SHOP METHOD HOME TRAINING 


BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL 


GET READY FOR YOUR OPPORTUNITY ... IT’S 
HERE! Radio technical men are needed everywhere; ‘afield in 
faction, and at home'in industry! ‘Trained men are needed in. the 
‘Army, Navy andAle and Signal Corps, Government Defense Service 


And Civilian elds. Now, in answer to repeated demands for Trained 
Radio ‘Techniclans, National Schools has extended its famous Shop 
Methods 80 you eal 

to be of greate 
home,” in yout 
‘Training will detin 


biish you, in a_short time, so: you can 
hold 'a food Job In this fascinating eld. "Furthermore, You become 
equipped “for ‘an even bigger carver in the years of Feconstruction 


NATIONAL GRADUATES: 
‘WIN GOOD JOBS 
adie Lab, Special 


"1 gota Job with Internationa 
‘nadie Co. 


COMMAND ANY 
OF THESE JOBS 
Radio Expert 
Electronics Engineer 


Industrial Sound 


KEEP PRESENT JOB WHILE LEARNING 


Regardiess of previous education or age, you can Train for Radio, 
Continue your present job. Barn while you learn. Tf subject to MMl= 
tary Bervice, all the more important that you get pre-training. 


FREE 
LESSON 


SOPPORTUNITYBOOK 


‘Mail Coupon, for new 
Opportunity Book whiten 


fiver full details ‘bout 
fhe'big future of radio, 
Elsctronles and Televi: 
Hon, and how. you can 
duality. Also PYee. Les- 
fon to demonstrate how 


—THE START TO SUCCESS COUPON 


cnr. 
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Los Angeles 37 
Californi 


National Schools, Dept. 
4000Se.Figueroa,! 


‘Mei me FREE, without obligation, ane Lesion ond Opportunity 
Book, with hl deta 
NAME 


ADORESS. 


ELECTRONICS 
TELEVISION 
how! 


© than 50,000,000 Radios in use. More than 
before, because of the shortage of new 
ment, ‘they must’ be serviced.” Over, 800 
deasting "Studios employ trained Radio 
hhnielans. Electronics, a Whole new indust 
<< on Radio, principles, is growing at an 
iimazing. pace. “Television, too, Will, soon. eet 
its own corps of trained men, Get ready NOW. 
Here Is “your ‘opportunity to get into a per 
manent field of fascinating and profitable em- 
ployment. 


‘TRAIN DURING MILITARY SERVICE 


Prepare for Radio Service in Army 
and Navy. In'U, 8, Gov't, service 
You install, operate and maintain 
Most ‘technical equipment ‘such. as 
uultrashigh frequency 
to focate airplanes, © gub- 
ete. “Get. promotion in 
‘creased pay almost 
from the start 


IG OPPORTUNITY FOR 
NATIONAL GRADUATES 


For 38 yeara National Schools has trained am- 
bitfous men for Top’ Pay trades. 

Bind ‘you ‘are the modern, ‘completely eauipped 
Trainlng Shops 0 


GET ON THE TECHNICAL FRONT 
Unique training facilities give 
YoaHiome: Hirxining. aged © on 
fesident Schoo! Shop, principles 
SSmethods mot a tron 
any other, source, to our know! 
edge.” You'll be atnazed when you 
\ Fecelve our Free Lesson 
And full detain, MATL 

THE ‘COUPON "TODAY! 


RADIO EQUIPMENT 
INCLUDED 


You receive modern ex- 
perimental apparatus, 


3-PSR (Mellin envelope of 
juscAmgeles37 Calif, pone on penny Pose 


‘bow! how | CAN become @ RADIO Technicion. 


AGE. 
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ENLARGED, REVISED EDITION 
of AIRCRAFT DATA BOOK 


Here is the book eircraftsmen, men 
chanics and shop men have been wi 
ing for—has more than two hundred 
pages of data on oirplane building, 
fervicing ond shop practices; prepared 
bby experts who know the practical ways 
to speed work in every department. 
PRACTICAL - HELPFUL - NEW 

You will find answers to hundreds 
of questions about materials, methods, 
special tol and similar subjects. Draw= 
ings show how to fabreote Pleiglon, 
‘adjust welding torches, identify rivets 
fond sheet materials, install eable ter- 
minals, read blve-prints, AND IN A. 
THOUSAND OTHER WAYS how to save 
time ond increase your usefulness in 
‘ony factory or repair base. 

‘The Aircraft Data Book is now used 
by thousands of men and women, and 
by prominent aircraft Factories, os 
‘new “tool” against the enemy. Order 
‘your copy today—use the coupon be- 

uF copy will be sent postpaid 


SECTIONAL INDEX OF 
AIRCRAFT DATA BOOK 


‘Aero Tech is porticulorly fitted 10 
joduce such o reference book — for 
Koro Tech's sole business for years hos 
been the training of aircraft mechanics 
‘ond aeronautical engineers for industry 
for the Army Alt Forces. 
‘TABLES AND CHARTS 
‘of special drawings never 
‘before available in ony data book have 
on expecially prepared for this one. 
DRAWINGS AND SKETCHES 
The Aircraft Data Book is profusely 
illustrated 10 ony person can clearly un- 
derstand modern aizplane construction. 


AERO INDUSTRIES 


TECHNICAL INSTITUTE 


5247 W. Son Fernando Road 
Los Angeles 26, California 


“$247 W. Sen Fernando Road, Les Angeles 26, Calif. 


Gentlemen: Enclosed find $1.50 (check, money-order) for my 
copy of AIRCRAFT DATA BOOK. 


Bh bone 


ci 


LA DRAW CARTOONS 


BIG MONEY! 


EASY...PLEASANT WORKI 
Let CHAS. H. KUHN, with 25 years actual expe 
lence in drawing @ dally newspaper cartoon, 
{each you how to create, draw ond sell your work. 
‘52 complete lesson—one sent each week, Pro 
fessionel crticium on every lesson. Writetodoy, 


Compete 
Oniy'$7.50 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. S. INDIANAPOLIS 4, INDIANA 


LaSsite Extension University, Dept: 383-L, Chicago 


stuoy sw ENGINEERING one 


een 
portunities in Pho: 


touraphy', particulars and-reaulrements 
‘Schoo! 


sausmnen ‘Dents tae Chicane 


IT’S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 750,000, students have 
enrolled for this home study 
method. Many" didn't know 0 


mete ae = mer ye th 
by "note, ‘his "wonderful 


method taaites 


Fit aay Ba ALBA 

{orearn ‘mnie at home, “withgyt 

ive private fessont.. No 

edict ‘study and practice. invery 

is right” before your vy 

in print and pictures. You can't 

Bo Wrong. Soon you are netually. 

playing popular pieces on your 
favorite Instrument. 


FREE Print 
Picture Samp! 
See how easily you may learn to 


play your favorite instrument In 
Spare time at home at-amazing 


Ur > Sehect of Music, 89 Brune 
Pcate ser we FRE Print and Picture Sai 
(Do goa bave tas 


w ymentary Harmony 
Other Tastrument 


Sanephone 
‘Frompet, Cornet 


Stat 
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Leaders in science and industry have long been saying, “Keep your eye on Plastics,” 
But ow the time for action has arrived: the future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products, 


‘Today there's a big need in vital war production for those who 

are trained in Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory, And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


‘There is scarcely an industry in which these so-called “miracle materials” will not 
plsy,an important part. After the war many old materials, methods and skills will 

Teplaced. Acquire the all-important “know how.” Be 3h a position to step into 
one of the key jo 


U R Turn at least of your leisure time into money. Qualify at 
WHILE f home for a larger income in an interesting career. Build 
greater security for oe future in a vocation that looms large 
on the horizon of the new industrial era. Hours you might 

otherwise waste can put you well on your way toward lasting success. 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared ad specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon, Send today. The 
mepnen, on take this e t 

ste] ié sooner you a DY TRAIN E 1897 

Teach your goa! and reap the Reece aoe eee ee ieee maa ins 


rich 
aaarinoalt SCHOOL OFFERS L Take This First Easy Step 
COMPLETE TRAINING SERVICE f | 
IN MANY SUBJECTS 
‘You who have not completed high 
Pehool or have tinued vocational traln- 


ing in college, and who cannot spare 
ti ‘ay to school, can complete 


AMERICAN SCHOOL, Dept. 6346, Drexel at 58th, Chicago 37, Ill. 
‘Prease send FREE and postpaid, bulletin and detatts 


your edueation in your choice of many 
Subjects. Several of these are listed in 
the coupon at right. Check the subject 
jn which you are interested, fill in your 
name and address, clip and mail the 
‘coupon today. 


PRACTICAL, EFFECTIVE 


‘aires 
Dent. 6346, Drexel at seth Street, Chicagosz D cuy... 
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ALL 
ara 


IN THE AIR 
OR ON THE ~ 
GROUND 


AVIATION NEEDS ANY BOOK IN PRINT! 


Delivered at, your door. We 


TRAINED MEN! 


For the first time in months we can 


Pay, portage, 


opportunities for 

St ‘once for complete information. 

AMERICAN SCHOOL, 
Drexal at 58th St. 


Present and f 
scement are great, Write 


‘Chicago 37, 1. 


School of A 


Dean of Enroliments, Dept 9, Pleare vend information Amazing ,cuthiu pen: strength health a 
about Aviation Traimng at Embey-Reddle ay sates ck Gunran 


| Years Younger! 


und, Secrets atmmulae eotire, sytem, 


lreraft Mechanic Course 
Auerafe Drafting © Design 
Aircraft Drafung Production Titosteation 


Namen. 
Address 


City 


COMBINED WITH 


Practical Mechanies Simplitied 


Bite deer x Finer shat cathy: 


ool training. 
sitions demand high se! 
1.C.S. has provided it for thousands. Individual instruc 
tion. All subjects. Send for free booklet. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, BOX 7674-K, SCRANTO! 


@ The better po’ 


IM 9, PENNA. 
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bs MANUALS : ispetetey 
"be Wie, J - . amazing bas 
50 LARGE pe Bd Se eee 
LESSONS 


Learn’ radio. und electronics to earn 
nore money now? hrepare for the after-the- 
War opportunites ‘in Eleetrontes, 


THREE COURSES IN ONE 


c 

Practical. i 

nd (3) Radio, Servicing. The 
eal, interesting, easy 


‘tay hn the 

lice. the 

teacher, These comments gulde you over the 
Darts, stress the more important px 


COMPLETE é 8 
3 VOLUMES 4 i ed lessons wil touch 
transmitters, tent 
is, Unt Werxerny, 


1944 EDITION welding Controls, tievliton, et 


GREATEST BARGAIN IN RADIO TRAINING BE A RADIO-ELECTRONIC EXPERT 


(2st g,complete cour of trainin, in practical ratio and electronics for| train qulcky, in our spare time and in yout own ome, for 
hi a fo large lesso |g relicpying indreslne fob ta, the expanding ewortiion 
foliar fadiesiectronc inaustry. "You bedin, with, elementar 
Principles and quickly progrese to practiel explanatsns 0 
Fate bullding,sericfug and all branches et Elgetzoni In 
teas well writen 80 lessons experts from every Seid of Bie: 
tones fellou important fate and ive you knowledge which 
they falne during yey of 
ow welt iterated 
how" nesded to obtain and get 
ddhy, esamine and use ail ree volumes without obligations 


POST-WAR OPPORTUNITIES IN ELECTRONICS 

Neer, and accomplihrmenis net even 

seen and “uniaue new ‘i 

Eptpon fod E In the ‘adlocelectronie industsy will compare with the Tse Of the 

obligation: Sito industry after the last war. Plan and 

GET INTO ELECTRONICS Rist this lowest priced: home-study course 

These lessons | NEW MONEY+MAKING FIELD | **° 9% ‘he needed training. 

will tell you | iisdetstund: prac SENT ON TRIAL FOR 10 DAYS 


BoeyTaanng ota Seder coun You fil te 
Freoare no fats the “cguplee Sveum Chee or"T3 


: te Sees Se geet vce oes Fo) 
foe Warfare StadyTorrab | nthe eaten ayes sy 
Le >. " the complete course of 50 lessons, in three 
Glsctronie developments. Let these | jarge manuals, is yours to Keep’ for only 
Hoe ah tgs see ae Poa | WEE Ran Mattie casey nah 
the needed practical time-saving | 9 for the sana 

iret I (Sie i 


Gini Anetueostivaue at |W RISK TRIAL ORDER COUPON 


jnment, Motor Control, | Eo'find. An educational vale that 


ie servicing, Gages, cannot be duplicated at any time. | J | 
LIMITED QUANTITY || surmemeruaticaTions, 3285. setersen st, chicesoe,in. | 
All three volumes ofthe Practieat | | Ship the complete 3-Volume Practical Radle and Electronics | 
ters, Operating, oa “ndHecrenc, ‘Gow | | Counc Voc 10 Gi saminntin | 
‘Metal Locators, Rp ty ag COT am enclosing $3.95, full price, send postpaid. Hl 

nol, Beacons, | handinow, our bargain peice wil| | — & send .0.D. T am enclosing 8... depost. 
Sorernstent (WER Order £2) H 1 must be satisfied or you will refund my money in full, | 

Analyers, Tobe testers,” | paper inflation ptt nay pre” 

set binhtthrtoe | saponin Bee || Same Fa | 
SBiention to buy | sadress: — il 
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SEND FOR 
THESE 


TWO 


FREE 


BOOKLETS 


All ambitious production men who are gea- 
uinely interested in self-improvement—in pre- 
ing for the future—are invited to send for 
‘orging Ahead in Business.” This valuable 
booklet outlines the Institute's time-tested 
training plan. It was prepared by the Staff in 
cooperation with prominent industrialists. 


“How to Prepare an Engineeri 
a helpful 72-page guide ordi 
only to subscribers, will be sent with “Forging 
Ahead in Business” while the supply lasts. 

If you are sincerely interested in having thes 
two books, send for your FREE copies today 


ALEXANDER HAMILTON INSTITUTE 
Dept. 102, 73 W. 23¢d Street, New York 10,N.Y. 
Canada: 54 Wellington St., West, Toronto, Ont. 
Please mail me a copy of the 64-page book— 
“FORGING AHEAD IN BUSINESS,” and also a 
copy of "HOW TO PREPARE AN ENGINEERING 
REPORT,” both without cost. 


Name... 
Business Address. . 


Be AN ARTIST! 


Trained Artists are Capable of 
Earning $30, $50, S75 a week 
Use Your Spare Time to 


Profitable Art Career! COMMERCIAL Af 
DESIGNING. and 


laTOM SCHOOL 
Shaute 139K, 1445 15th sts, ReWe Wash. 5, D.C. 
Deokiet and fuli particulars sbout 
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gH Tan SKINS, make up FURS 
Bea Taxidermist. Double sour hunting fun. We 
f/: sch osetHlome, Maun ind Animals Fh, 


Spree pa 
Bi iva ences bes hie tae eae er Kan 
fe he bn ed 


th. 1983, This Is your opps 


Low Angeles 4, California 


SCAR OON 
; Dar ges 


1298, CLEVELAND 8, OHIO 


Oats 


RAYE BURNS SCHOOL, Dept. 8, B 
CTAB EON REAL rcs 


AW = 


How to make a good 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-the all-inclusive book by M. G. Kains, world’s 
leading small farm expertshows you how to select, how 
easily to run your farm successfully. 
This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, 
essentials of fruit and 


of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting even profits. 


le, Abondaaty unrated 
with ‘worksble-plans and 
Hiagrame Over 100" pase. 


Plan now to get 
away from city wor- 
ries, war shortages, 
high reots, inf 
tion. Use this book 
as your guide. If 


r - 
GREENBERG: PUBLISHER 
‘410A Madison Ave., New York 17 


not satisfied, return 
for full refund. 
$50 Free . 

Examination ¥ 
eli 


POPULAR SCIENCE 


Ww PLASTICS revolutionize industry ... change our mode of living 

or perform miracles? We do not believe they will. If, however, 
your business or employment has to do with products of metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics in your post-war planning. 

Plastics are suitable for many new applications, but the intelligent use of plastics 
can only be determined by knowing their advantages and limitations. 

Plastics Insticute offers a comprehensive, up-to-date source of information through 
its Home Study Course in plastics ... composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials ... prepared and con- 
ducted by recognized plastics authorities. This course takes you step by step through all 

hhases of plastics, from sources and properties of materials to commercial applications in 
inished products...through mold design and molding, fabricating, laminating, testing 
and plant operation. 

For complete information, mail the coupon for your copy of the FREE booklet, the 
“World of Plastics.” Ir ells you about plastics in war and peace, the Plastics Insticure Home 
Study Course, and the Executive Reference Set. 


Bidg. 
New York 17 


Mail in envelope or 
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BUILD YOUR OWN 
TRACTOR 


FROM OLD 
AUTO PARTS 


MEN==16050 


HERES THE QUICK WAY TO AN 
ESSENTIAL JOB-A GOOD FUTURE 


SCIENCE AND MECHANICS, 154 Erie St, Dept. M161, Chicago Tl 


MASCOT SLIDE RULE Fai 


solves any problem i 
2. proportion. Gives 
Foot, logarithm and 


‘fo ELECTRI city 


IN 12 WEEKS 
ON REAL MOTORS, GENERATORS, ETC. 


id tangents of numbers. Fine black 

fraduations on white celluloid, Price in 
‘31.28. 

Money back if not satisied. Special offer 

to agents and de 

TAVELLA SALES ¢ 


racial 

nama, “Weite fo 
Booklet PS. Affliate schools 
f° brineipat \Bastern elton 


Ww. iiinms, “Pres 


NEWYORK TECHNICAL INSTITUTE, 108-STHAVE., NEWYORK 11,K.Y. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 


address for Free Vocational Art 
ART INSTRUCTION, IC. 3144 Artist Bl, Maal, Min 


REFRIGERATION i", Wl or 


a 


me ar 
ais ‘and Electronic 


NOW GET TOUGH 


DOUBLE-QUICK! | - | JOKE BOOKS 12, | 


Tearn bow YOU can be dangerous. 


ADULTS 


that count! New, easy self-study 
. course at amazing low price. Free-<rial | I 
offer and money-back guarantee. Hurcy tite today for FREE on Meney. Sk. ve 


DETAILS: Nelson Cavs S21 5 Wabash, Dept, C503, Chicago | 
H | G * Need the mathematics you didn't complete in high school? Many 
war workers find they do. 1.C.S. is the answer. All subjects. 

SEND FOR FREE BOOKLET 


SCH 0 0 L INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7675-K, SCRANTON 9, PENNA, 
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HUNDREDS OF USEFUL THINGS 
VOU CAN MAKE YOURSELF 


THis Bic, New, GIANT 


WORKSHOP MANUAL SHOWS 
YOU EXACTLY HOW! did 


Here asd meee things wo mate ond do than bare eve before — 
been crammed lato single volume! Everything fom a smple Wi” 
‘sveay to frau for every room ie She houss~ wid poms, J ¢ 

simplided working deawings, piorares and weppby-svep lamrec- df 

Sot hac wll a i cay for ou tar ont tan produce So 

that everyone wl sdaire? Youll ed say and moneyering by 

‘vey co sake yout wa repairs scomed the howe, mes Vays oS 
cat down on home apes const Yoni God directions for raining Your 
Sutomobil building modare bathroom cbiocs, makiog en tespensive 
Barden fireplace, and hundreds of other fascinating and useful projects! 

‘Whether you work with a few hand wools or use power tools—whether 

you lie ‘sseevenieg’ projector more exbuioes uaderalings the 
GIANT HOME WORKSHOP MANUAL provides you with» Soty 
Of projec that wil heep You occupied for yar oom! Is entey 
te ron cover Co cover tad on stonshing ergs tony 1981 You 
tive more tun tat on almoat say slope Rem you tet for Your Se 
project from this book! 


496 PAGES - 1500 ILLUSTRATIONS 


‘The GIANT HOME WORKSHOP MANUAL shows how 
to use a drill-press for wood shaping; how co build an 
‘purpose boat; make unusual bookshelves; build a 


REGULAR PRICE‘3.50 


FOR A SHORT TIME ONLY 


superspeed midget racer, an electric lie detector; fire- 

place screen; an 18th century secretary; » Chippendale 
slatback armchair. Shows how to build a badminton court; model high- 
‘speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dey-point etchings. 


EVERY HOBBY, SPORT AND PRACTICALINTEREST IS INCLUDED! This great book 
shows how co make a toy submarine for the children; a tea set of ham- 
meted nickel silver; sportsman’s gua cabinet, game-bird plaques a private 
telephone line; a able-enais table, an electieare soldering transformer; 
punch press low-cost modernistic bed; a nautical boy’s room. Shows how 
to build and upholster a barrel chair; how to repair masoary, and 
plumbing; build « home fie alarm; how to save money on home heating: 
paint your own boat... AND HUNDREDS OF OTHER IDEAS! 


TRY THIS GREAT BOOK FOR 10 DAYS! 


Although this GIANT HOME WORK- 
SHOP MANUAL sells regularly for $3.50, 
the publishers are offering it to new 
friends for a short time only at the bar- 
gain price of only $1.98 — a saving of 
449! But you needn't risk a single penny 
to see this book. SEND NO MONEY 
NOW — just mail the attached coupon. 
‘When the book arrives, deposit the special 
price of only $1.98, plus a few cents postage, with your 
mailman. Examine the book at your leisure. Marvel at 
the great variety of projects it brings you. Within 10 days 
if you are not fully satisfied, simply return the book and 
wwe will refund your money in full! 


POPULAR SCIENCE MONTHLY, 353 4th Ave., New York City 


POPULAR SCIENCE PUBLISHING CO., DEPT. 3-44 
353 Fourth Avenue, New York, N. Y. 


Please send me my copy of the 496-page GIANT HOME 
WORKSHOP MANUAL. I will deposic with the post 
man only $1.98 plus a few cents postage as payment 
full, If, after examination, I am displeased in any ws 
Twill return che book within 10 days and you guaran 
to refund my money in full. 


Neme ca ra 


Street . 


City, State 
you prefer to send $1.98 now, we will poy postag’ 
Some refund guorant 
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DO ANY J0B.. (FREE TRL TOUR OWN WOME 
FASIER .. QUICKER =e 


Got aHOT idea? 


‘OR A SWELL CADCET? 


Lets get together-oor Engineering and Production 


© BIG OPPORTUNITIES 


Here Is the HELP YOU NEED... Now ond After the Wor! Stall and oot Uslinited Financing will develop and 


promote yout braia-chid fr P. W. P., and arange 


You, too, can get the BIG PAY help you 
need from these famous books—EASY— 
QUICK—AT LOW COST. Select YOUR 
books now on sure money-back plan. 


for patent. You ae fully protected=Specalizng in 
Plastics, Hectrois, Metal or Wood, Write Today 


DYKE'S AUTO BOOK-New 20th Edition 


New Material oo Transmissions, Techs, Tractors. 


| | 1483 pages. 
| 7 4600 mes 

and Diagrams. 
Weighs 6 ths 


DYKE Fanous CARBURETOR BOOK 


R ADIO = inge lectronlct Aviation Marine 


WANT a permanent busl- 
hess profession of your 
‘own? Irhen become a foot 
correetionist. Rarnings of 
men and. women in’ this 


uy 
un gs high ag 50.-8100, weokiy afer A few weeks home tain 
fugue, aD 


OODNEAR WLCOK C0, 


..to go to College? 
-- or to enter a Profession? 


ch ae Aceowaing, Arehteture, Nurtng, Dent. 
apathy. Beawiy. Culture 
Law Skeet te) 


Know Electricity as Experts 
Know it—and Get an Expert’s Pay! 


The Croft Library of 
Practical Electricity 


Com Account 
5 Architecture 


erat Se fo Bass 
Ean, ‘fete dl 
| 

Sees 

——= =I 
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TWO FASCINATING BOOKS 
TEACH YOU THIS ANCIENT ART 
MODERNIZED AND UP TO DATE! 
ALL THE: 


Easyto LearnatHome 


le way to,prowe 
‘ver superior physical strength. Seores of 
Piftiatons and pages of dear 
fonslend yountepby step tom 
eat artrnothat never 


a een sTO TITRE go, 


| scr ingen pe 
GUARANTEED! fi arrest 


meptfie extras ey 
faye tor pet 


JIU-JITSU BOOKS 


DON'T WAIT UNTIL THE WAR IS OVERI 


Since 1829 Curtiss-Wright Technical Institute has been spe- 
cialising in modern, progressive training for Aeronautical 
Engineers and Master Aviation Mechanice (no. flying 

Career. 


<URTISS 
TECHMICAL 


WRIGHT 
<3, INSTITUTE 

Ld 

GRAND CENTRAL AIR TERMINAL 
GGLENDALE 1, CALIFORNIA. 


, Glendale (1), California 
‘and profusely illustrated catalogue om Aviation Training. FREE 
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HERE IS YOUR SUCCESS CHANCE 
BEA 


RADIO-ELECTRONIC 
\ TECHNICIAN 


Me 


SPRAYBERRY TRAINS You QUICKLY 
FOR WAR AND PEACETIME WORK 


YOU GET A DUAL-PURPOSE RADIO SET 


‘The offer T make you here ts the opportunity of a lifetime. Tt's 
your big chance to get ready for a wonderful future in the swiftly 
‘Expanding ‘eld of Radio-Electron- 
ice INCLUDING Radio, Televi 

nd 
1 NOW 


FULL RADIO SET 


‘With Radio Parts which you tse to 
Fain pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Tra 
Ing, ete 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


+ or Good Radio Jobs, Civilian or Military 
The Spravberry courte starts right at the beginning of Radio 
the various subjects across in a clear, simple way. T make 
for you to learn Radio Set Repair ahd Installation Wore 
‘by practical, proved. time tested methods, { teach you how 
ig instal and repair Electronic Equipment. Soon you'll be quall= 
fied for a good paying job in one of the nation’s Radio 
ork OW. if you enter the Army, Navy, or Mari 
‘will help jou win higher ‘rating ‘and better 


£ JUST OFF THE PRESS! 
va “How To Test and Repair Radio 


Sets Without Meters’ 


YOURS FREE these eho 
TWO VALUABLE 


Please rush my FREE c ‘HOW to TEST and RE- 
PAIR RADIO SETS Without METERS” and “HOW to 
KE MONEY in RADIO" 


Buy War Savings Bonds and Stomps regularly. 31 


WARTIME PHOTOGRAPHY 


future eareers! Trained 


ves details. 
‘PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York 1, N.Y. 


TIGHTENS FALSE TEETH aaa = 


=e 
NO COST! Rev saat home st : 
or ‘ Sian iding ‘Senet 1840 ents Sent Lass ehlen 


EATS STEAK! 


J, Clements of Algonac, writes: 
“hay lates wore so bad ‘they 


FRENCH, GERMAN, OR ITALIAN 


“Learn by listening” to INA RECORDS at 
home, the NATURAL way—quickly, easily, cheaply— 
‘as thousands have. 


1S Minutes A Da 


ent on 5 Days’ Approval 


SST USS ies Wed Ste Sects we 


Address... 
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MAKE BIG MONEY with 


Men and Women, 18 to SO 
Learn This Profession 


wre 
if in 90 days at Home 


Earnings in the health-giving profession of Swedish 
Massage run as high as $50 to $75 per week or even 
higher. Large full time incomes from doctors, hos- 
pitals, ‘sanitariums and clubs, but many. prefer to 
‘open ‘private practice oMces or make good Money in 
spare time, You can qualify by training In your own 
home and ‘win your Diploma. Anatomy charts and 
S2-page Illustrated Book FREE. Write today, 

THE COLLEGE OF SWEDISH MASSAGE 
Depr. 370 100 E. OHIO ST. eMICAGO 11 


DEGREE IN 
27 MONTHS 


tn 
proved Ground School 
‘TEOMMICAL ¢ Targe Industrial center 


ied con Low 
COLLEGE Sprott 
GE Save June 

iA" E. Washinaton 


Money. 
MAKING 
Sent 


LEARN 


REY ierononcor i 
ELECTRICITY 


© AUDELS HANDY BOOK OF ELECTRICITY 
Foe Bagineers Electricians, Seadents and all inter 
HANDY ia ity. A quick, simpliéed, ready 
rece, gvngeeeteatrnion 
to understand, A relube ae 
thority anda handy Belper 
Uist anawers Jour questions 
INSIDE TRADE 
INFORMATION ON 
‘The Roles and Laws of Ble: 
ityeMaintemnce of Machinery 
‘A. Crand D.C. Motore-Armar 
fie Wining a Rope 
Power Wiring--Cable Spiing= 
‘Meters~Batteres~Transformecs 


Bella~-Sign Flashers 
‘Telephone -Ignition-Radio Prine 
ciples Refrigeration~ Air Cone 
Sitioning-Oul Burmees~Ait Cone 


a Bresugee Welding, apd many 


“Applistions explained 29 
Lo ‘3 
inaanstance fr yourself i 

sid ail the FREE GRPON been. 


polerarang 
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MEN AND WOMEN! 


Has your war work given you 


an idea for a patentable 74 


VENT 


ris 
fed, technical mass 


have to bea 


SO ig tec | 
QS, FASE o)? 
Wy ee C) 
by Sigs re Ss 


\\MAYBE YOU CAN? 
CASH IN ON IT!?! 


‘The only difference between you and a succensful, money. 
{inventor may” be that he went ahead and DID SOME 
ABOUT IT! Most professional inventors turn thelr 
fered Patent Attorney 

‘a strong patent for 


the Inventor with the greatest possible 
mum of expense. When you hold a patent you have the 

Using or selling your 
which ‘means that no 


‘ing You a satisfactory royalty unles 
Suit in court. Furthermore, most manufacturers 
refuse to consider an invention for commercialization unl 

the inventor has first filed for his patent, Don't let the fact 
that it maybe a simple invention bother you. . . remember 
the paper elip, nothing but a twisted wire . .'. but today, 
[tian almost Indispensable plece of ofiiée’ equipment, 


NEARLY A HALF-CENTURY of 
Patent Experience--At your Service! 
NOW is the time to use your initiativet Your first atep, 
Which costs you dothing and doesn't oblignte Tou 
[Sto write TODAY. right now. for our two bi 
books. 64 pases of isc 
Sant Bow to go about 


{o ‘make a "proper dis- 
lowtre:. 118 ‘meehanteal 
movements: ete. Do you 
want to cash in on QU 
invention? it's UP’ TO. 
Your 


KS 


= 
victT 


Evans é Co 
Vavrlber. Vn. Grane 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 840-C MERLIN BLDG. 
WASHINGTON 6, D. C. 


“Patent Protection’? and 
‘without cost ‘or obligation: 


Please send me your books, 
"How to Sell an Invention 


NAME. = — 


ADDRESS 


Loe an stare, Z 


— 


33 


SAFE» SURE 
SANITARY 
DAINTY 
FAST 
PLEASANT 


my “itlar 
NAME 


ADDRESS. 


PATENTS: 


PERSONAL SERVICE = 


sketch and desertption of your tnventicn, 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK———e Wi 


Send for my Course on how to develop 


STRONG Siovisers 


Mow only 50e coin or 60¢ U.S, Stamps 
Contains 20 pages of illustrations show- 


Individual inatruetion at my Physical 
SS Culture Studio, for Health and Strength 


ANTHONY BARKER 


1235-6th Ave.-Studio A (Established 1896) New York City 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be sa‘ely sold without patenting 
ir you have practical Gsetul idea for ane, 
“either Unpatented or patented, write 


Chartered Institute of American lereotars 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


\PATENTSS\ 


= AND TRADE MARKS |= 
¢C.A.SNOW & CO. 


Registered Patent Attorneys Since 18 
Write tar Free Book and “Certiint 


427 SNOW BUILDING, WASHINGTON 1. at 
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HOW TO GET AND KEEP 


‘eyes by sing the famous Rost-Rehner Method. a tested and 
Drove. system of home eye exercises for cofrecting near 
Sightedness, farsightedness, color blindness and sstigmatism. 


Get Better Eyesight—Without Glasses 
Now you can get the entire system, pro- 
Hye Tosting kiey wiih ckires fo'skow SAVE YOUR EYES 
Improvenient. it Sour book stare 
days iP you are not satisnied, Order today 
HALL PUBLISHING Co. 
FIELD MILLS 4, MICHIGAN “= 
BUILD A BOAT from 44 Designs 
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“PIL show YOU 


how to make yourself 


COMMANDO -TOUGH 


--.in double- 
quick time 


«+-OR IT WON'T COST YOU A CENT!” 
says Geange F, Jowett 


WORLD'S GREATEST BODY BUILDER 
Let me prove to YOU that you ean put inches of dynamic muscles, 
‘on your armal Add inches to your ghest? Broaden your shoulders 
nd power-pack the Test of your body. 1 ean do for you what Ive 
Gone’ for thousands the world over, including many officers and 
men now in the 0-8, and British Armed Forees! 


GIVE ME 10 MINUTES A DAY! 


I'l Show You My Secrets Of Body Building 
"1 


PROVE TO YOURSELF 
IN ONE NIGHT! 


SEND FOR THESE FIVE FAMOUS 
‘COURSES IN BOOK FORM 
ONLY 25¢ EACH 
or ALL 5 for $1.00 
BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON” NOW 


-Z5yeth Anetitute of prysteat cuteure 
236"Firtn Avenucr Best. Seac'New York 1, Mv. 


Ses Matera 
Thich Pencane Ct 


AU 5 courses for... $1 1 Molding Mignty Legs 256 


apie of Molding a Stignty Arm 25¢ 1 Molding « Mighty Grip 236 
1 Molding a sttenty Bact 
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4 PAINTING SIZE 


PETTY GIRLS 


4 BEAUTIFUL GIRLS [> * 
REPRODUCED IN ~~, 
TRU-LIFE COLORS // 

) 


‘Bathing Git « Bands it 


(© Mire Gir + Sunshine Git 


‘Masterpieces from the paiette 


tet) 
‘Order 0 Check 0 Cath fot which 
Ose Tsar ott Peay Gal 


JUST OUT—FOR THE MAN WHO 
WORKS FROM PRINTS 
“The Blue Print of Today is 
the Machine of Tomorrow. 
AUDELS ANSWERS ON 
BLUE PRINT READING cov. 
ers All Types of plan reading 
including AIRCRAFT & SHIP 
BUILDING —tells How to 
Easily Understand Working 
Drawings. 

‘What to look for first. Tells 
what each Line and each Sym- 
Yol Means. The relation of one 
part to another. How to Under- 
Stand Scales & Specifications 
y How to Make a Sketch. How to 

‘Make Blue Prints. A Key Book for Every 

Mechanic, Builder & Draughtsman—352 
I BeaeaatcNST x oeceeee eae 

Tihatrated. Gives Short Cute. Helps, Hints 
Suggestions. Questi 

ASK TO SE eit wat $2 
get this assistance for yourself, 
‘and mail coupon today. 


MemeFats 3 
“cumerwive | will return the 


| AWAKEN ‘YOUR HIDDEN 


WIT EVERY COPY OF NEW COURSE ON 


COMMANDO LY NTSU, 


— 


faa ali 1h & wats ne a3, cane, (51 

We have Masonic books and lodge sup- 

plies for Blue Lodge, Chapter, Com- 

OUR RITUALS ARE USED THE WORLD OVER 

Bend for free catalog of bookd and rituals for Masons, Odd 


What Every Mason Wants 


Knights of Columbus, tik 
©. Box 796, SF, Chicago 90, Il. 


with my Mind-Stimulator: 
Bevelop n new feates’mind for ths new, 
faster age. 

Folder FORGING AHEAD PASTER tree. 


SELF-ADY. INST., 185A-W. Godtey, Phila. 20, Pa. 


FAT. MEN'S Lt Sa 


RAISE GUINEA PIGS 


«2 


HOME TRAINING FOR 


Machinists 


Begins 
this easy war-time sp 


Total Price $12.50—Easy Terms 
Now for the first time the world 
of machinery Is concentrated in- 
fo ‘complete 3-volume course. 
Vitally necessary for all Machin- 
sts. Quick Training Course for 
Beginners who seek good pay 
Jobs in Machine Shop Work. 


HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS 


Ramesses 
Aaareas.. 
city and State 


Classified Ads only 35¢ 
mum ad 10 words. To be included in April issue copy should 
: office by February 8th. April issue on 


word per insertion, 


Mini- 
in our 
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le March Ist. 
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POWERFUL Mile Stretcher! Increases 
400". Prods! Guaran= 

teed. topower. Peoria 4. 1itinoe 
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SUBSCRIBE, English automobile “maga 
ines. information. Betah automobl 


fee Ser tea 
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Be Opportunities 


AUTOMOBILE Racing Book. Fifth Edition 
‘Revised. Telis how to bulla dirt track 


filed instructions. diagrams, Mc 


GPO. ct 


‘Box 614, New York 1 


‘1044 IGNITION Supercharger 83.56, 
starting.” Mileage 
60 John St. 
RENEW car Qellerig, inexoega 
eine, Wisconsit. 


AUTO SUPPLIES & EQUIPMENT 
Th your auto supplies of, eauipaient, will 
help Popular Eciecs readers protect their 
for the duration, they're Interested it 
Stone trom you 


Sates Mie. 


i. ia 
malay Service, Ras 


"Aaver' 


‘column for real resulta! 


ick | 
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AMAZING Bargains! Sil 
‘Crelopedias, 


BATTERIES, GENERATORS, ETC. cia Agu 
‘EDISON Batteries! Fowee- LIghG Five baat sichanged): Catalog 
Fre. chfton, in} Gipliol Station, Austin, 


HOT Sat Sores poe, Tol. Coe 
‘0 pieces, $1.10, Descriptive folder, 
| sample, toe. Jolineli, 822 Dequindre, De= 


BOATS, OUTBOARD MOTORS, ETC. | Hoit 13. ‘Mich 
FULL ame, Cutt shape boat patterns, | “PIN-UPS". 180 Gorgeous Giri Subjects! 
‘blueprints. Ti38 feet. Uihustrated | | Huge Bargain Pack $1.00. Clover Novel 

Build 9 Heats esialog. He (coin) "How | gy Gompani. Dept. 31-0, Hotis 7, New 

Boats’ book: ‘$1.00, Cleveland 
Boat ‘Blueprint Co.. Station A-T7, Cleve BOOKS [aah yank, ew used) Guicklt 
‘many Jée bargains, Catalogu 
—anlly_ convert 


| 1 Uahikowstis Test Mart Ave,, Detral 5, 
Michigan, 


isang. kita, Complete ext "PUL Books Tor vi a 
Rooim."“Onco ‘Motors. Ca | MBoniness. iets “on cany subject ee, 
Lawrence St... Philadelphia Pa. | Helpful Book League, 1239 Broadway, New 
bee Motors, Used “and Reballis, | ¥ork Cis 

ve, mone parts, “Bargain tat a Tar and Cook 107” Prac 
fees, Crandalicmicts, 388 Commonwenith, | “NOM Crevesae Realth Book. $1.98, Kassin, 


Boston. Mass _"_| as Louisa, Brooklyn, N. ¥. 
BODY-BUILDING COURSES | ™ 


jew ‘Trail To Binpirel™ Fa 


GE yMeR Chromed oil Tor aiieas: 
bites, motorcycles, boats. blunters, trigger 
sie. lato ‘powerful ‘of -any 

bald. Caligornia 

‘mudters, “V-8 and 

Haves, gasoline beatnlul deep 

49" Complete, ciymer. 2125" W 
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Wwonderfir ‘performance Broten factory 
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No. 3. Harrington, Company. 201-204 Mans 

chester Bldg. Portland: Oregon 
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Make your own gai 
‘rom water and Wood, coal pr coke. Op= 
grate engines "at fraction of usual” cort, 
Gomplete instructions. $2." Matthews Sete 
Gon Punt. Calgary. Ci 


BHORT Of Gasoline? 


DIEBEL, conversion: Agenis wanted, eaxy 
instalation 25-307; Miia create. 
burma kergrene straight Buckley 
Company, ‘Taunton. Mass, 
GASLESS Gast Quickly? Easily Com 
Pounded. “Formula, 23e, ‘Duly, MAT. 
covington: Kentucky 
AUTOMOBILE | Puel~ without , gasoline. 
Guaranteed! formulas. send $f todas. 


United Research, Box 1i1,"Orange, No. 
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GARAGE door opener with dash board 
Control, Perfect. control ‘without Contly 
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Head, “swinging. and sliding doors, Made 
‘Sith simple band tools, Titusteated pls 


$i00, “Retbfoc “abe be Rve Avent 
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AMAZING euoling motor wing ee 
Pius. $1600. Katcher, Ruheaes 
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esky Cantwood nati gifts ‘piacgucs 
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novelties, Material, 


ew flexible molds 
Products, 1410. W. 


rots. 
alunble folder free. “Crestive Publishers, 
‘Glencoe, Tuinetd. 


SECHANICALLY Toei Tnelned Men—Own and 
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recede 4 

‘Depts 197; 3035 Ne Genial Aves Chicags: 
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iP Glazed” Unglased, “campesitign 
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ee eee 
ea 
Rae 
Be ret eae te 
i 


LEARN Reftigraljon Service, Open your 
business." Smal, 


‘MATL Order Business Course shows 
eanenae toner enoeee re 
Tyventehing schetmes: Pree details, Nelsoo 
‘Soinpans 
DISPRIBUTORS| 
‘sellers. | TWO. 


table, Patraae 
her 


ygiples, (83.00 Retal 
Since 488 , 


ie. 
ha Bergen, Jersey a Be Sew 


‘Advertising, 
‘Anwetes 39," California. 


PROVEN 


erature, Big” tlorde 


‘Bankers “investment” 3 
ee 


PREPARE your postwar future now! Be 
‘mise and read} when jobs are seatce!! 
Pree Literature. Bankewite, if Virginia 
‘Ave, Hempstead 1, New York, 
INCORPORATE in Delaware. Many ad- 
yagiages. Pree details. Corporation Pis- 
gal Cotta, Tne, Delaware Brest Buia 


Witting 


Piagues 
‘Booklet Bie, Plastercraft, 
Gieveland 3. Ol. 


Prost fa. popular worelies 
06 &. sara St 


YOUR sparetime. tay ideas, worth cash. 
Possum quick fertine, Peiteiy. no sl 
Ing, soliciting, erabarracsinent or 
Breko, North Hollywood,  Californi 
MOLD: MAKING, Plaster eaating 
‘making. Business. Literate 
Kemito, Park Ridge. Tinovs. 
SWISS Music Box Works—$165 tp $2.5, 
‘Sultable for many novelties. ‘Mfersiod 
waselatuee, 1 Wet On Sen 


‘Typewriter Mechanics School. 


WRimptined "homesivey. "Repairing 10° 
creasing, Canton 5, Ono. 


‘Money= 
Free. 


ADVERTISERS! 
Increase Your Mail Order Business! 


Good advertising values are 
tn Keepine with the tne 
Popular Scienes Monthly 
LASSIFIED SECTION now of- 
fore tee blwgest value in ite hi 
Year alter year our circu 
has “steadily” increased. 
It ig the largest ith 
ever beent The latest A. B.C 
Feport shows an average month: 


4 
' 


§ WyPeireulation of 
i 748,593 

f This is a substantial incrense 
J} Ghaseited edvertitere’ and ‘al 
§ ho increase in advertising cost. 
F Gur'cinsaiied rate is still only 
i 


SSc a word. 
Take advantage of this extra 
advertising value by. offering 
Your product or service to this 
dience of Popular 
Prepare your 
advertisement now! Count the 
Rumber of words and remit at 
therrate of nly 33cm word, Act 
promptly to be sure of your 
Ravertisement in the next fas 


Classified Section 
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NERVOUS! Over semonths supply Vita- 
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Depot General Pubileations, Osuicioe 1, 
WANKING §-peting 
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Me ee at 
‘3. E 
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jot a5th Stree 


STATS: Documents, Certificates, 
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dossibie in after present a 
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Experience Unnecessary. Send for free ine 
formation and requirerients.. National Art 
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‘ures honorable dealin 
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| NEW writers needed to re-write ideas in 
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Yo "break into" fan: 

"say bring you up 
f0'5.00 per hour spire. ume. Experience 
Unnecescary. Write today for free details, 
No obligation.” Posteard. will doy Comfort 
Writer's Service, 210% South Seventh St, 
2, Bt, Lous, Mo. 
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HIE PAGE Apparatur Cetalog sent for 73, 
132 Page Chemical Catalog 25¢. Labora- 
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conizaat jraphie, Economy 
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DRAWING AIDS 
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Gartoonists quickly “with the National 
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pints und Interesting Dierature Tree, 

ind invereating Sterature Tepe 
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POCKET Cartoon Course—t Easy Lessons 
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Indianapolis 4, Ind. 
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chemicals for inguatrial, analytical, and 
experimentay labora ‘Complete’ 
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or free at page catalog: Depts 
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Sueago 6__ | Technical Institute, Dept. 800, Valparaiso, 
EDUCATIONAL & INSTRUCTI Ind. 

PREPARE yourself now for « well GOOD “Teed educational books on ail sub- 

adig potion after’ the "was. Sects bousht® sold. Fentea, eachaneed: 


‘word illustrated lesson, 
Tnsuitute, Bo 1180, Joplin, Mo, 


aah, 
eet areas 
wie ots ine Ea 


FREE Laboratory catalog for of 
Guewicais and ‘Avparatie te paxtage. 
[Balgeral Chemical Go. o day" Street, 


Rochester 11, N- 
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‘WHY Don't You Write? Writing short sto- 
ies, articles, etc, wil enable Jou 10 
in Tour Spare’ time we 


feRewspaper: Institute 


Buy War Savings Bonds ond Stomps regularly. 


Aiarantead. Come 
tae fiatrated aren ra ree, 
‘Write Nelson Company, Dept, 203, Chicago: 


‘SIOHT-Training technique improved. Ev. 
erybodr, wets rewuits naw, “Ask for {560 

Shay? ang insertions, "Write, “bept. “Ba 

$23) Biltong “Avenue, Lon “Aneel 


aD). 
iappiness, 


les 


BECOME a Doctor of Peycho 
feach secret of contentment. 

solve ‘menial ‘worvies. Pree. book 

‘of Universal Truth, $651-A North Ashian 

Shien 


MAKE up to $25-495 week as a ‘Trained 
‘Practical Nurse! ‘auickiy" at home. 
‘ree, Chicago Seliool of Nursing: 

Dept. -2, Chicago. 


EXCEPTIONAL Opportunity. 
‘Collection Agency-Credi 


yy learned Many fake 35.000, 
fe Cole Associates, Syracuse, N, 
DR Ts 


Christi Prophets, approximated 
Thame, Rocseveltianity dime. More. In 
Reoseveltign Revelations, Also’ war's end. 
Dime. Nichols, Box #9," Waltham, Mass. 


Sat 
sary ub. 


POPULAR SCIENCE 


USED Correspondence Courses, and Tech- 
Tigel Books Bought: Soid. fcuted. Gata- 
Joe Pree. “Educational Exchange, Henagar, 


Freo ‘booklet, Ohio Instituie of 
Gy, Box P-149, Greenville, Ono, 
GE AIO PE Course. 3 i 

‘Booklet. Mech: 
Bi, ot West Pico, Loe 


eRe Sep MAE 
ae an 
shop, Canadian, Texas. ited 


ve. 


‘highest 
Harry Rows, 64° W. Broadway 


MAGNIFIER, Powerful folding 
fragaiter, in, handsome cave. as ecen 
SytDe Tens. ‘Only. $1.00 portpald. Utica i 

der Co, £23 Bagie St, Utica, New Yor 


pices. bald. 
®. 


LEARN Modern heat treat Booklet $1,00, 
Blacks Tempering Soe, Stith, Box 
202, ‘ast Lansing 


HoT a Soren com a 
‘reo Health Book 3 
aibitis North Sind st Miuwee, Ws 


5S Beg as SR 
ioe 
‘Therapy, Tama. Towa, ins 


ASTRONOMICAL Telescopes, binoculars, 
‘cameras, microscopes: bought. s01d, Te 
paired, Send. ide for ist of tastruments 
Serired. Hasmissen, Dox 204, Amsterdam, 


MIGROSCOFES! Reweareh — Tedyerial— 
‘AategrrAccessorie. We sell yuy-ere: 
resco See rec es 

New Yorks Nove = 


RAFTING pars big. Lenin 


AEE ete 
SEES tae” EO ad 

4515:0 Cottage Grove, Chicago 19. 
oR rer, Wate. Gero, 
RR 

Lat lle 

RD, ee New, Tee, 
a 

BNGINES, MOTORS, FTC. 

aang pe eae 
TRB ty Pras ae 
a 


ae eet ow bres with ter 
Long-Belt Parm Land once 
‘Av Vong Bldg. Kansas City, Moe 


srgaing, Washington, Min. 


eounaable toms. tavorabe ch 
Baa Rigs iWterature usta esos 


‘GuliSent a 

Seat eae” ab Fourth Ave. Rew 

York 10, 

aig omen Artes 
or, beens 


“form and complete instructions, for 
Tegal disclosure and. establishing 
your invention, We also send our 

‘Book “Patent. ‘Guide ‘for. the 


INVENTORS! Industry Neegs Your eas 
Now! Reason: 


eh. Manuiacturers 


a 
Stertin Bidg.,. Wastingten 6, D.C. 


a a 
0: rn 

pee, ea ae ee, iappards 389 

Kanes Cy. Kans | 


Groseman Bide 


INVENTORS: New military and commercial 
ventions urgently needed by geanuac, 

turers. Write for particulars.” Chartered 

Institate, Dept, 3-A, Washingion, D.C. 


PigRe y at, Pea a 
snaotemeetiatt ete | 
Development Co.. Orlando, Florida. { 


INVENTORS: Receive thousands of dollars 
Pree 


information. — Ray's 


121eB Park Row Bidg.. New York City. 


FLORIDA land40, acres$250,00, $10.00 
‘down $10.00. monthis. Re W. Stewart, 
Inverness, Plorida. 


AVE soa a Patent? Will manufacture 


MINNESOTA, Wisconsin take frontage s7 
ieret 2002-0 Rutherford. Hollsoud 28. 
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portunities 


Haat Op 


for practical dens and inventions, 
OAS Sch Pasian Wicca! dbiseg 


FORMULAS, PLANS, ETO, 


seaprs ipeetis:subataate ee 
paid: CoD. barns 


FORMULAS—AN kinds, Latest money- 
‘makers: liverature Free, KemiKal, Park 
idee, I. 


FORMULAS—Latest, best. Analysis. Tit 
‘erature free. E. Beliort,, Bugmeering 
Building, Chicago. 


FUR FARMING 


THENCHIN Giang Cuineninas, _ 
yeriment™. Darge front" rree iiustrated 
Boonen Willow ‘Brook Fart, RD, 10, Belt 
Keemtile, Pas 


GAMES & ENTERTAINMENT 


ES) 


'K. Wabash, Dept, 19034, Chi= 


MAGIG-Fun-Mysters. Fook your_triendat 
re aime eta Yer 


HEARING Aids, ep 
lek Service.” Whotesal 
Suarshaleowne 4 East 

‘Streét, Chicago, Tilinols. 


HIGHGRADE SALESMEN 


HOBBIES, COLLECTIONS 


BEBEICAN (Guss, Miniature animale 35 
fifferent $2.50: ten miniature dh 
pliers tb. Be 
is Pree, 
Kansas, 


UNUSED Raich Book, Gover 300 all et 
‘erent $1,00. 15 Royal lash Covers 

wise list, Ghatles Bdelsians WP Bast 8h, 

Gievelana , "Ohio 


WANTED: Old cigarette “cards, write 
agharies Bray, ‘PASC Bangor, “Pennayi= 


JEWELRY Stones removed 
100 assorted $3.00. Lowe's 
Louis ‘iy blssouriy 


HOME CRAFTSMEN 
We LAWN Orgament patverns 250 Other 


Paes yon se ae 


ch starts. Campbell, 72 Mie Vernon. | 4.000 BARGAINS: — Antique 
Detroit 2. Beichtea Swords, filles, Carte 
gyi Babich Paglia lperal, “Frophiey 
INVENTORS! Have ron eye peimyane | Menred 6 is, 
idea? rice Mr Sieisier. Th { 
New York Kinet 
Buy War Savings Bonds ond Stamps regulerly. 4 


POPULAR 
ae SCIENCE 0 


CAzALog; qo Dent Tester Pat 
terns Novelty Purniture, Lawn oma 
puns aia tines 
Se Re eS ates 
ie wae ae atte ene 
Saga een ce uaa 
Sai eae 


HOTEL TRAINING 


ghool, Foot CE-2768, Washington 7, D- 
(Pirst and only. Behool of its kind—Now 
iniits 26th year.) 

HUNTING 


TF You Love Guns, get the move completo 
‘on modern American iafes, 


HElein's. Sporting: 


Be Chie 


20. 
INFORMATION 


TRFORMATION How to Locate Movs any 
arucie made In the United Sta 
er specials Serre Pe, 


MANUPACTURER wants sensible mechan- 
feal device or idea with quick sales 

‘SMbilities im low-priced field. Write Matt. 

Wsiz-0" Great’ Norinem Bidg.. Chicago 4 


INVENTORS! Have you good patentable 
ideas? Write Mr, Metaleer, 11 West 42nd, 


i 


LEGAL DIRECTORY 


pportunities 


feground Uke new, Tool, Service, 
ue Weed "Road, ‘Cleveland Heights 21; 


BUILD Lathe grinding attachment, cast 
ngs, bubiding inetructigna $2.30, Detals 
106, Siar Machine Shop, Aingtaner, 


DRILL Grinding, attachment $5.98, BZ. 
’, SHV"Calltornin, Burbank, Calif. 


MRRIGAN Lewy Matters reliably bandied, 
‘An Manos S40, Suaree, “Menico. 


MACHINERY FOR SALE 
METAL working lathe for sale, 10” x 2 
oniy ‘8 hours, 


‘Ward No. 100, used. on! ‘com 
pote with ai! atiachmenis. Francie Ceere- 


made on ingenious 


faction iaranteed. Special $1.98. Limited 
idran’ Disiributors, 


BERG’ weet abbara,” oh 


‘SCREWS - Nute - Bolts - Washers - Rivets - 
Brackets, ete. Handy assortment for me 
house 


tributors, Mezia W. Hubbard, Chicago, 


ASSORTMENT new used high speed tools, 
Box 423, Flint, Michigaa. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


onl Zeta, ec 
Biagie “for” pocket, parlor, si 
Hlena) Smaletr Boteas” bdeie 


Sayers, Box 
178, Wilshire-ba ‘Brea Station, Lot Ans 


cl 1G, Calif. 

idans, Button, 

aera or. et fn fuston andrew tc foe 
"House of Chases, BOX 8 


‘oitywood, Call.” 


‘WORLD'S largest professional masie shop 
ni ite touch with latent t 


BIAZING Mh 


ifving Tricks, Make Money. 


‘Entertain {riends. Wi Tage “package 
ase, Ploneer Magic uudlos, 44i8-PS Ciat= 


MYSTERY Book teaches over (hi 

riche, Sue dalisr postpaya. £ 
ast" Weit dnd St, New York 
MAGICIAN'S Headquarters. 236. 


Nititated eaaioy Sake ane’ 
Philadephia 1 


“Sali 
Pe 


‘YOUR, name screaming headlines, Holy. 
Seed "aie, Letavor 
Bernardino, alll 


“TO MAGIC Tricks", only 18¢ at news 
‘sands and hain stores, Robbing Co. 
Publishers, 152 West 42nd, New York City: 


JOM Magicians’, Fraternity} Monthy 
gine trick, tase Tae, Interna 
‘Ntagicians, Mount 


MANUFACTURING 


onal 


BUILD your, tractor from second-hand 
‘Automobiles! ‘Convert ‘our horse dra 
farm ‘equipment into tractor drawn eguip- 


Erent, ‘Rolan's’ Garage, East "Wareham, 
‘REL Minds: We have cies and finances | MOS 
enna anemic Bend nigel am. | “fone "shot. a 93 derree nals ike 
fe erase and wise. “Genera Bate | fact 
opi Conipany. ‘H10 East Afaln Steet, Yok weet Sis ‘Los Angeles 37. 
dison 3. Wiaednsi. Salter. 


INVENTORS: Have you a sound. practical 

Tnvention for sale, patented or unpat- 
cepted? Th 99 write Chartered” Institut 
ff American Inventors, Dept. 3-C, "Wash= 
ington, D.C. 


MANUPACTURERS—1 may haje a mor 
Drofiable une for your wagte) What ha 
‘Matt, 1412-4 Great Northern Buld: 


cod post-war Inventigns. all 


HUETONS Poaaiel Fisiad oo 
tented.” Write Adam Fisher Company, 
eA Enright, St. Lois, Mo. 


Hee an ae Ea 
eee, See ae Bale 
sam F. 


wea al ead East Disks anna 


So hana eae 
‘machinists sai. Reading 
aD. Waithase St, 


GRIND, Drilis ike Factory: ‘Attachment 
for Bench Grinder.” Cheap. Factory. 
erica East 31, Kansas City, Mo. 


CASH for Inventions—Patented, anpat- 
ed. Btr, Bail, BE-D44l Pleasant, Chi 
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RECLAIM dul 
Wag Dull Opinder” Cicelar free. Trac 
te-Mfg. Co., Spint Lake Iowa. 


Buy War Savings Bonds and Stamps regularly. 


MODELS. small lot ppufacturing: mi 
istic, ete. Siburn, Bu ington, 
Kentucky. 


MILITARY INSIGNIA 


SILK embroidered Service Ei 
and ‘price list, 102: 

108. milena made’ to. oder. 

35-k West 32nd, New York, 


SHINERALS & PRECIOUS STONES 
FASCINATING minerals, 5 diferent 
Be, Lew 


31.28. Catalog ig 3500 
Beachtiood ‘Drive, ‘Houywood 28, Cautor= 


ns) Samy 
iia. Gide, 
fobbyeulid, 


BASCELLANEOUS 


MEDICAL Laboratory Technicians in er 

demand. We tain you in. Your" spar 
‘tne. In our own home, You can practice 
pine ving” Write fer free, catalan 
Imperial ‘Feehaical Institute, “Box 
Austin 8, Texas, 


POPULAR SCIENCE 


GED Big Mall, Assorted Mall, Onters 

portunities, “and «pack of 25 assorted 
fun cards ibe" Maumee Sales Service 
1000 East’ Creighton Avenue, Port Warne 
5, Indiana. 


Foot, You Pap Spee a Fe 
ardent asin ie, ik 

them trom here~Pree. arthur Diew= 
SBE ioe Sacer aS, 


ENEARGERS—Build your own, Kit of 
ats,” Crescent 


OPPORTUNITIES Galore: New, fascinat- 

hg, variety home-work earns bi money, 
alo exceptional possibilities In Short-Stary 
‘wating. Public "Be brings 10- 
age Horoscope. two distin money-making 
Rragazines, ealalog, details. Sead. bitin 
iter We allings, hd Puth Avente, Rew 


MECHANICALLY Inclined Men—Own and 
caesiats Sener, Appliance Thepair shop. 


Be Opportunities 


| “Morton rrcroRE # souND 
| EQUIPMENT 


| DEALERS! Want more business? Advertise 


Brod: 


“Aveiiue, “Chicago 32, 


Ty Free particu 
mulpinetring, Box S10. ‘South Pasadeta, 
Galitorns 

NEW, amazing Auto-Hyguosia, Whe caer 
way to aucces. ‘Details Pree. "Victor, 815 


Eulot, Denver 4. 


RECEIVE mails, magazines, samples. Your 
ame inenuinerode mailing iets de. 
Howard, 3096" Broadway, New “Yor 


FREE, literature how io locate, buried 
ferrengure aud. iuerats. Fisher Labora 
tory, Palo cs ‘Calll. 


SRL Wy mal, “Progreniye Mall Trade” 
‘els How. Sample Copy 10s. 
ai Niviner ste Bumate’ 18.8 


Bier aliie” edward Las, Box Be ER Hono- 


ult Hawa, 
BAVE on mi 3000 pub 


iagavines, Represent 
Hieations. Catalog, dite, Mobbs, Mealth= 
win, Bouthi Bend.” 


TP you want to trade oF sell anythi 
‘of what It is) send 20e 
“pune 
ou 


UNPAINTED Wall Plagues 2156 wp, Write 
soins 642, Bronaway, St Pall Minne 


‘OZARK Guide, 
Sitiessine for sportsmen, 

ear. 61.0, 

PREY Drug List—Drugeist Z Robins, 24 
South Hamlin, Chieaeo, Iilinois. 


RARE Garden Seeds, lst tree. Green, Val 
fey Gardens, 1388. Main, Tulsa 3, Okla 


Lonsdale 1, Arkansas. 
Thomeseekers. 


MAKE Money at Home in Sparetime, Mall- 
order Business j2 tour Opportunity. Start 
News Amat 632 

works wonders, prepared 
ee. “fuired 


sot | Es al ES 
godae EAE a 
3 la, 


“LORELED. glamour flim extraordinary, 
Ear ‘aordinary, 


‘sam. 80-1 agen, Soo eb: 


TAKE movies 190° 10mm $3.00, 287 double 
‘ini BLS, develop a cate 
Anbaes 


Po ts 

Brookiyn NY 

‘ANTS — Comedies — Ever) thing] Catalogs, 
flscount Goupon-Staimp. Bargain Filmy 

18 Baal oist Sitect, Loe ‘Angelen: Caltor= 


Dep PSE ate 


‘Garden 
jest Soin, New York City. 


UNUSUAL, Novelties, samples 10e, Modern, 
‘Box 2, Station By New York 2. 


MODELS & MODEL SUPPLIES 
Sipe pote kits and Dunes. Compiaie 
pang Pier, oaet "ache 
its, Bunge wid Bluepetat 


ress. Mast complete stock int Mew 
nd. James Bliss Go. Ine, 220 State 
St, Boston, Muss, 


SHIP Mode} Kits and drawings, Wariwontal 
Marine Pash. Boller Drawing ie. ait 
aces ax arth inseruetiones st 0, 35° 


Sweeper Construction ” Rie 
‘$1080, The Thompwon, Eneineering Com= 
Dany, ‘Grand Rapids, ‘Mich. 


SHIP Model Blue 
Ington $1.00, 
agile Bho. Yactory Ship 

Ship: Models 

‘Chieago, tinots. 


MOST connie o 
rrisfogel Hatirond = eee 


Stichigan: 


LEARN Movie Projection, Management. 
erties giajoe: Give axe. thentre ebook, 


2 $uea-conis Say al bee 
bringin meg age Sey z 

wie Pine ede ae Se ait | CA NGS fale aN Hone Be 
Base! Raneeed tothe, Bid 

SALEEM. Ages, Home Worker, ct | + RUE Sia? ace ie Bon Bi 
25e lists yours. Hudson Service, 1472 Broad- | Brockton, Mass. 

‘wag, How Fors. ‘$1 BRINGS ‘Surprise’ sortment 


AMATEUR and semi-professional artists 


‘and cartoonists, cash in on Your ability 
Hamilton. Box 4, Woolsey Sla., Astoria, 
Kew Yor 

ETECTIVES Mara Big Money. Paperience 
D ES Faro, Big Money. Raperence Ta 

plas “Wert both Re Yer N.Y. 


MATLORDER Income Boundless 


golorhul ities! Guarani 
ifm ‘Bervice, Nevada, Maso, 


WANT: Smum Movie,L9 Jeng and 
spuicer. Will {rude tna. 
tigues, Stee, Wenona, ilo 
SALE —rent—pichange—6-16mm_ movies. 
‘Send stamp, for catalogue, Dalley Pins, 
1053 Cosmo, Hollywood 84, Calltornia. 


rojecior, 
Relies, An: 


ES = | se SR 
ea 
pio Send Se for mailing, Selly. 77 | Stn Usneaster, Obie. Beerting'nt eis Northampton Reman 
= BRR | FORE Pe reg pee. a sem 
Pian, Ht umes se Sir | OCORTONEHES Onl ERCP: | POU Sil MASE 
Bae, ae, ea | one oer aes 
tetas a ea 
ILLUSTRATED Price List, Models. Pro- | " piicating comic attains fe ee ‘aavertisers. 
een Ri | EE soTONCTCHES, micrciEs 
er SUPPLIES 
a ae 
IMIATURE Yord cure, and, other make | PIAMEN? ea Seite, ach erat ger 


Mite ‘eon, Mdel Atos, Box 1 Hem 

angwey, South Carolina. 

GRIP del sod yeant-sonpiog_ comps 
gue, Hoe. Win. Wie, 


sid ES TAREE Rew Wee Ci 


MONEY MAKING OPPORTUNITIES 


TERRY beasciees.Remrale eoris 

Heniha uo aanlan wo Sst 

SEY See 
orbs rans 


Belen 
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MAKE Extra money at home, details tree. 
umes, Kimball, Nebraska. 


‘TRADERS. Ciab members earn bie money 
‘Decause??? Anderson, Vinevurg, Calif. 
MONUMENTS 
MONUMENTS_—Direct Lo Prices, Freight 

‘bald. Guaranteed. Pree Catalog and 


satuples, “Write Grantte-AMarble Pactory. 
‘Ais"Oneeo, Florida. 


Buy War Savings Bonds and Stomps 


Rayon 
picts gehen adit 
society eaten 
ia mena wena aS. 
ee 


Seep. German war smororeycies. $3.00. Ai 
Dostbald. "cl “Wi Fito, Los Ans 
Beles 6. Cal 

regulrly. 43 


Bee Opportunities 


SUBSCRIBE for English Motorcycle Mi 
dine, Describes, Blah Makes past, st: | 


310.06 


MOTORCYCLES, — How | to 
hem’ Latest book Just ut 20 age 7 

173 iluntations, erage, 

book ianed 


SPEED—"How to Obtain TE Just pub 


Corgyalin Auomobig. a 

era “Eponge “rubber. binding 

fend alse: ‘Defuxe model $495 ‘Standard 

$195, evizar 9238 postpaid Clomer, 2158 
P Gauifornin. 


100 MILES Gallon! Motor-scooters, mo- 

oreycles,  Whisaer bieyele. engines, 
midget tuiomobtes,fagone egies: RS 
Bier Shab" We "Pico, ow “anesien By" Calle 
Torna 


PLANS, drawin 
one’ for" bulldin 
scooter complete $200, “Plans electrically 
Griven bieyele $1.80." Postpaid. Clymer, 
GRD", "Pico, Los Aiigeles 6, California, 


MIDOET acer 905, Wheel, fre, bart 

$8 up. Seng. 2c" for” Bare 
gatelonte,® atliget Motors’ "Directory: 
‘Rthens. Ghio. 


specifications, instruc 
‘attractive. motor 


BUILD electric Bicycle, No chains, gears, 


Kinuss, E08 ‘Missourl, Pittaburgs 6. Pa: 


OLD STAMPS WANTED 


WANTED —United States & Foreign Stamp | 
‘collections, accumulations, auplicates, 
gies, Highest “Cash prices” paid. Fort 

amp “Company, New 
Yorks 


PATENT ATTORNEYS 
TBON as err ie 
see, Sault Pe ta atta 


Yorm for extabl 
tlon—and Free ‘Patent Guide for 


Ee 
fa experienced 
‘Brann & Co, 
iG. Merlin Bids., ‘Wasbagton 6, D.C; 


,Pixacol as brought 


Ellot, Denver 4, Colorado, 


| SLEEP. right wich Siegp-ritg, soft waxen 
"oppers eet, saan 
je Bowes, THIS Park” Row Singin, 


DISCOVER your bet abilities through six 
reiting’ Service S08 ‘commercial Bldg 


Rockiord, Tlingls 
BIRTH cqriidentes.. wills. other records 
‘Heirs. ofliers Jocated. 


Es 
urea “of Records, Ste 'W. Washington 
Chicago 6, 


| FEIN-UPS" Biewest Line, World's Most 
orgeous Girls Tonday's Biggest Bargain 


PICK pocket proot wi i inch 
| cowhide, “Ail jon ba, 
Haverhill, Mass 


20 THRILLING “Pin-up Beauties from 

‘original Hollywood Photos (exehisive re- 
ede) $1.00.” Lipman, Co., Dept, 53," Box 
‘aah, Del Valle Sta,, Lor “Angeles, 


PATENTS—Trade marks, Preliminary ad- 

lee, Book and disclovure form tree. Per 
sonal service Arving L. ‘MeCuthiras, S16 
Metachien ide. Washington 1. D.C. 


Registered Patent’ Attorney. 


Big mail, with 3 mo, mail order 
azine sub. 28¢, Richmond Publ 
n Box 21-8, ta, “A, Los Angeles, 


"44 ESQUIRE Desk Calendars—Twelve Var- 
Ng Girls ahetsguire Agent, 10i0 Gr= 
ard, Phila, Pa, 


WOULD you like your eyesight improved 
| Viana discard’ wiasten” Send ‘1,00 Yor {sil 
| instructions, Lees Neer, take Worthy Pik. 


MOTORCYCLE Paris, New and used. List 
Se ae ae Becton 


MOTORS rebuilt: Large parts stock, Used 
‘motoreycle eatalog tse. Tadian -Atovor= 
eyele Bales, Kansas Cy 3, ‘Miswourh 


MUSIC, MUSICAL INSTRUMENTS 


Malt "Guteago 4. 


‘of my ex sonal Servi 
nan, Injoteitlog without Obigs 
Bealls 08 


Awash 


“INVENTOR'S GUIDE™ free, containing 

109 mechanical movements, information 
pout patenting, selling inventions. Prank 
Bi*Ledetmann, is Nassau St, New York. 


a Bhow & Co. 52, Sow Bide 


Weis. Literature 


‘mated on request. 


istered Patent | 


YPNOTIEM, Compjete 20 Method Cour 
Western Institute Hyphotis 
p-ibig, Palatine, 1" 


MOTORISTS—Ret and White key hain 
‘and license holder 2,” loag. “Send abc. 
Box Gab, Haverhill, Mass. 


PENMANSHIP , Corrector Corrects your 
Penmanship few hours: Write, Ozment 
6, 7St. Louis,” Missouri 


in, Photon, Dewerip- 
‘auto Jackson, Gh= 


SONGWRITERS! Sead yous poems for our 
Offer and Fre “Raymine’ Dictionary”. 
phonowraph fecords “made.” Vanderbilt 
Inland, NY ee eet 


its—-Complete. course 
ABE Piano Method, Dept. 59, At: Vernon, 
REY. Box 148, 


edies for songs. We 
‘Superior Song 


‘orb San Gee ‘Ounce—Mail oid gold teeth, 


Giamends,” jewelry, watches © receive 
gush Detect, all: Sotatactiog 
Teed, information. - Dr. Welsberg’s 


Gold Refining Corepans, 1500-3 Henn 
Minneapoils, Minn = 


44 


“PATENT-Particulars” and 


tres, 
vatrmatied. Sterli ial Plass: 


washington 7. D.C. 
PATENTS 


‘buck, 


Bev 


eee hes 
PERSONAL 


‘WILL interested 


1 fa hot 


Postcard. 
‘wnite “Bear "Lake: 


EQLORED pron, aman 
| rete tae meh, wi 


BUX Myterns, direct, Save, 
puatonea Products, 


a PHOTO FINISHING 


THE and wrap rolis securely. Do not mall 
i ordinary envelopes. “Address” plait. 


offer? 


Send 


ES ieraes 
ae aca 
mt se ane 


Bank Bidg., Kansas ity, Missourl. 


Buy War Savings Bonds ond Stamps regularly. 


Save, Bor 310-44, Quincy 68, 
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PatW ana Wao neantives Sig ase Soar al 
ana 120 erect 
‘other ‘sees. All ct Over~ 
ane, pictures 4S, atl 8 
tikes sey ase 
Bletiven oe” ginaPyeretts 


ae 00 value = Sant Tgne 
exposures, fine grain’ 3! x4! 
neck! ckled, embossed 


faen, Bend nega 
Soto Stops cs 
Fado Clty, ex 


ROLL, Devel 


‘es sarge "Deck edge 
mesa ek $1.00, 

Repiint Enlargements ie each: Alden Pho: 

fos, Bid Astor Station, Boston, Mass 


YQUR 6-8 Exponure Roll Developed and 

 Drints each good, negative soe: Or 
enlarged to stout Post Curl aive & Bsc 
sures Bie:/12 Bxposires des 10 Exposures 
Sie. Rapid Foto Service, O:P.0, Box 413, 
Now York 1. N.Y 


developed Be 


EVERY picture an golargement| & joa 
ing deckie-edye Bnlarwementa and ro 
‘cola: Ta" stze" oe Sah 


‘Entarge Photo, Box 


‘Ave. Philadetphia. 22," Pa, 


YOUR, favorite Kodak pictures enlarged, 
slic 8 x 7. ier three for quarter, cou 
end best siegatives (lin) today. Address 
Geppert ‘studs, “bev. 6, "Des Moines, 


RE Fa 
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sea hie tbs 
suttes 
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eee Le ee eae 
land Gtugice, Box 411, Dept. es ashe: 

At ee 
SaaS Re aa PR 


PHOTOS WANTED, 


Taree dee oy i SRS 
ten Saat ogra, as ts 
ee ae 
EEN Sve 


POULTRY & SUPPLIES 


YOUR greatest poultry problem will look 
simple wien you Zend American Poultey 

ural regular. 83,000 poultrymen ao 

‘why not Sou! Oniy 250 year 3. 

American’ Poultey ‘Journal, 

Ehicao. 


REAL Income from chickens and gees. 
ne 


or more) 
reat workin: | 
‘Belov Noh | 


Wisk 


iG, MUCRIGRAPHING, 
“RARE WARES 


BUSINESS Cards, printed in two, colon. | 
 thousting. Samples on reac 
ae Daie Newton, Medford. Oreeons 


| 
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“PRINTOMATIC” | Setf-feeding | Rotary 
‘Stencil, Post, Gard Printer, $9.0 Com= 


ete. All” Makes Duplicator Supplies, 
erature, Pree. Putaburgh Typeeriet 
Wenuie, Piss 


PRINTING of all Kinds: write for price 
ane, saingla, Edgewood Press, Bot 


ae Fich impressive printing reasonabl 
iced. Write. Precision Printers, 210 
Pith Avenue, New York 10,.N. ¥ 


Samples, Siceea, 
Windhasi. St: Louie 20, 


a 


Sad Mica SS 
mob ait shee et 
PRINTING OUTFIFS © SUFFUTES 
FRING. Quis an, orp, _end 
gute ieee 
abe 

rm, 


4, can, make your own, printing | 


‘simple, easy “Plastopla 


ges. No “mensy’ “chemicals. "Daysetvice, 
Aréyie, Wisconsin. 
PROFESSIONAL siencil post card printer, | 


ompiete. 46 postpaid. Challenge” As= 
b- u 


INEXPENSIVE home-made printing press 
Details free, Noveliy Shop, Downaviiie, 


PRINTING, Presses. Type. Supplies. Lists 
Turnbaugh Service, 


MECHANICALLY tee 


operate Kener ar 
combless, Mts Shows" yo 

Pings Heefrigeration. ‘higtor ee 
Bale, Howto tet busitess. etc. a 


Fovered.. Pree‘ iterature. "Christ? Supply, 
Depts tear, 2633 Ni. Ceotral Aves Chicage 

zation, Repair 
id afer tne war 
‘Common educa: 


Kiet 
‘West ‘Pico. Lot 


‘boo 
Dept. 8-20, 4701 


LOCKSMITHING. Ceo inex: 


Beortgnees! 
a 


ORERATE newspaper clipping — bureau. | 
"work. H-84""Madisonvile, | 


0.00 WEEKLY, Made growing much: | 

Fresh. Dried Dominion Patent | 
331383, tree spawn, Nort American, 169% 
Yonge: Toronto, Canada. 


$5gu0 PROM Half Acre! Growing 


TRighiy peofilable. engora, rabbits. 
Platt tase. Wool 8855 pound. Plenty 
markets. Particulars free. White's Rabbit 

yt Marion, Ono. 


Buy War Sevings Bonds ond Stamps regulorly. 


portunities 


Scrence ml 


RADIOS, SUPPLIES & INSTRUCTION 


RADIO Interference causes, What they 
ere they are, ‘where they come 


them explained 
"Redio 


Biba MAE 8 
Bie Galt 


RADIO. Service men and ex} 
Send for our giant radio eat 
galltes.“Galtea Radio Gon Cato 


imenters 
Me News 


REVISED Plans 18 Crystal Sets (SW 

asi! S000 miles). with, “madlowuiider—— 

Laboratories, 363-" Hampton, Tay> 
ara, Californias 


es ie TE 
Katans, CW. = 


MAKE simple tubeless Batietyies ervsal 
fadlon "Ervstat and anstructions, ase, 
anien, salt Clintons Missour. 


“HADIO Repelrune yt substitu, pata.” 


3 ‘uprente‘Pubiles. 
sone "355 8. Selfernen, 9 
SHORTWAVE Crysial-radio, Instructions 
de. Hulet, 39° doth, Kew Yorke 
RARE COINS 


WE poy Indian Peanles, Lincoln pennies 
2 Hare Gaus: “iehea: Bes 
Yalan Bernice worth upto $1390 
“o.'82.00 ‘each 


paige 
Sach; Lincoln, ‘Pennies “a 
Bice Rare Colt 38 00 
Send 


FREE! Foreigp coin. banknote and Coin 
‘Collectors’ Tinsst 


Af dates wanted. Buin 
Golseo..” Springtield-Ds 

“The Numiamna 

rire Sees fits: 


tation. Ye. dammes 
‘South bearborn, Chicas. 


SAN, FRANCISCO Mint Colne —6 difterent 
ererann Nickels 0c. 1043s Con Nickel 


ian, 
rach "Colt, "Bok 7, 


TWELVE wooden nickels $1.00. 25 different 


Waar Some” guages B00. 28 dierent 
| rateer*fetacseaioeye 100! Bebee' coin 
Goris, Gira, Chicass 
WHEL, Pay $10.09 each for certain Lipcoin 
Pencte! eAndlanends $4607 Di 
gulomn'90"' cxtaiowue ite, “Pederat “Cosn 


ExShange, 8:8, “Columbus 13, Oo. 


FIVE foreign bills, 250, Twenty-five ait- 
ferent $1.00, ‘eiiel, Bor I1-A, Ollawa, 
nino, 


‘Com. 


‘WE parchace ail Indianhead 
ie ‘Sa 


ee ealaiogue  100~ 
Brosdiray. New York, 


10 INDIAN Head cents, different, dates, 
also pricelists, 39e. BeNulte, 10534 Rich! 
wood, Cincinnall, Obie. 


30 DIFFERENT Forel 
‘als, Deimoate, 123, 


fuss, 


‘Coins $1 Appron- 
G3, New York 22, 


45 


RAZOR BLADES, SHAVERS 


TRIM-RITE combs cuts own others hale. 
‘Complete be postpaid. “Extra. blades Se. 

queragrena penta Wanteg: Watson gs 

fer, 224AP Ridge, New Kensington, Pa. 

SAFETY Razor Blades sharpened free. 
Bend 


fouy aan telah with powtage, ‘Mill: 
vile, Prorida, Box 1 


TELUSTRATED gircular Home Hair Trim 
‘mer, Heendall Sales, I + Boston, 


REFRIGERATION 
REPATR Refrigerators, Complete Manwal, 
uicntlons, ER Boat Jtieions Chicas ®. 
RUBBER STAMPS 


3 LINE stamp 30e; cushioned, indexed. 35¢. 
whimaluren 818), Printrie, Wauwatans, 


ONE, ting 155.2 nes 250. 3 lines 35. Ex- 
‘ello, Box 800, Shreveport, Louistasia 


‘QUALITY, 3 tines 48c, Sign 
fenich Mig, Bast’ Pittsbu 


OWE Line 15c, 2280. 3--35¢, #—4Be, De- 
‘Luxe Stamps, Auburih, Nebr. 


SCIENTIFIC SUPPLIES 


reg 82, Ped 
Pa 


SONGWRITERS: Write for free booklet, 
‘Prof Sharing Pian. ‘alied Site Com: 
ol Bast Fourth, tw 


pans ‘Cincinnati, Obi. 
SONGWRITERS Write for smazing free 
Publishing information. “A Brand. 


SONG poem contest. Write for free infor- 
ation, Box 12, Holly wood, 


SPORTING GOODS, Gi 
TACKLE, ARCHERY 
Tape BARGAINS: | Antiaue ” Hicarme. 


Becca Riker Curt om 
cuat telis, Posts Going” Minerals. "ro 


portunities 


gerencea ly 


FIND Stamps Worth Fortunes! Six Bis 


‘lems! Countries Packet: Diie 

poutl, Quallor, ete. Packet scarce. Ruse 

Caidiog’price So Fine packet of Spelt: 
opens Brian Coleoiae- Turks Gals 


for Recreation-Hunting- 
pring. Beau ‘Archery owttuetign 
ges, 50 ilhustrations, only. $0 
TMlusirated atslogue Frees archery Sales: 
Service. 617 South State. Chicago. 


USED Guns, Binoculars, bought. traded, 


Sod. Ammanition bought, Highest Seah 
prices Paid. Sigeeer “Ariae Cord, 
Blithe ave ork, iy 
ARCHERY, to 

ia West “AreRery SP is 
conicaso’ 


GUNS —Riued, Plated, Checked, Refn- 
shed, Nickeled guns Blued- Biuing Belts 
, 322 Plant, Tampa,” Florida. 


Sige aes 


INVEST A Tg portal, 
‘ole SS y entirely 

leant 

we 


PEmogecteat) Siene'g 1844 88.00 
“Treasure Island” Ber= 
‘ioe, Vista, ‘California. 


Expecimerital, 367 
Ime New York. 


TLLUSTRATED charts, Radium. Prisms. 


Togks. Research Dept, 3918 Twenty 
Ban Praneise. 


SONGWRITERS 
SONGWRITERS! B. 


T, Publisher with 


ara 
‘New Work. 


Baal 


Ine, 1050-P Broudway 


SEND 1c for ist 100 used wuns. Pray- 
aeths, "Willmar, Minnesota, 


USED guns, Bought. sold exchanged, List 
tamnp. Howe, Maine, 


STAMP COLLECTING 


NOTICE—Readers answering ads, offering 
‘Approvals tecelve"a selection of ‘stamps 
from which they say ‘make Purchases at 


Lo Geek eeS 
iit eee mree 


‘SONG-WRITERS send $1.00 for four i 
ang, ta, and inormation on ho 


iol market. your tong.” Pu 
Fahihing ‘Gon, 58S 8. Dearborn St. 


ta 
‘chi 


Sowa anes Singur wo ar 
oan RR: Site et 


Mase Tithe. ink tia, Dept, 8-6. Coney 


SONGWRITERS: Melodies supplied 
Holywood, 


‘Compan. 
‘Beverly Hills, Calitornia, 


SONGWRITERS Send Poem For Tmmedi- 

‘ate Examination. and Pree Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


POEMS Wanted for Musical Setting, Send 

oem for immediate consideration, Five 
‘gtar Music Masters, 640 Beacon Building. 
Boston, 


SONG Poems Wanted: Write for Pree In= 
attlctive Booklet, Outlining Opportuai- 
eg Baltes Mune corporation, Bept. 36, 


SqxOWRITERS! SUES EEE 
SCARCE OSE ABER. 
parce i 


GQOD Music composed to good words, 
inting. Heeinatd Belcher. Chat 


‘Jersey. Established 1910, 


SPECIAL Album Free—The United Siatca 
Flag 


teal. telling the 
honored. nation.—it, is Free to 


oi 
WOW $10.00 Worth of Fun for caly 0c! 
masorted ‘a 


page hareien, Sap, unserced 
eked’ fn bite of papery bust te Te- 
rom ‘be caren ‘alaions and other 


aed fine 
ice uly oe f@ serious, approval 


Buy Wer Savings Bonds and Stomps regulerly. 


Pres to J. 8. Approval | 


wpe S ernest Diamond And Frangie 

Free Stamp, Magan, Stamps 
from ‘rrench. 28 ‘stamps 
from Patios, Fee Bin Mente 


EXTRAORDINARY offer! 
“Tunisia, Vietoria, Phi 

Jado-Chiia, Lx 

Rew bo ur ais int Banden Nest: 

Bor Sob New Tork ay ae” 


only. Kentwood 
Sienante 


$1.00 (Cut fey tor io] Teo MIURA. 
ca 


e'to appro 


‘ck ‘Applicants 
amp Cone 321 


Rrohett, 


ra 
Hash ea 

Hy RGTERE, Sap peng ee 
more agent adit Rak 
Biba ii" tite” enka 
Eee 


19TH Century U.S, Commems., Cit War 
Revenues, Batiteships, 85 46 $10 Stamps 
eats, Metro 
em Station 0-0" Brondwas. New 
GIVEN! 50 Different Stamps To applicants 
Sending 36 votaue for worldwide, als 
fy approvals, Imperial Sta 
Windermere “Avene. Highia 


Pai 
Aneh, 


POPULAR SCIENCE 


Gis Opportunities 


UNITED STATES. g 1, 22, 270, 
ME tbdin 8%, Sol is, PL), oie, 
49, 096 (Aint), Cio, FI, R245, ‘Senid'81.00. 
Approvals Accompany.” Whiton-Stanips, 
Norwalk,’ Connecticut 


on approval. Gro- 


ATTRACTIVE, stamy 
ee famiiton, Allentown, 


‘East 
Pennajlvania.. 


ink, Zenpelin, ‘Triangles, Laatin America, 
tense with approvals: Continental Staab 
Ge; Box os, "Bepts"c: New le New 


CANADA Bargain Tt Pree, War Stamps 
eh with approvais. “fnentine, Coo 
Routhler, Montreal, Cariada 


STAMPS sent on 
seem, Pree 
Elmhurst, Timois 


outstanding 
i werabere, 108 


BRITISH Bupa, Collection! Burra. Oy 

‘Gwalior, Sarawak, Tastanla: Also 
gov oiler Batsh, Oni" Seth Pictorial 
and Commemoraiive Approvals. Lyman, 37 
‘Rasen, New York Cis. 


100 DIFFERENT including scarce alrmall 
“einnfle. 3s to spproval, service. appll~ 
AHL, Atfion Stam Co., Depts, 'Sprinw 


PREE_Your holee of any 10 stamps from 
selection. hus 


fiat U.S. approval 
retea st, Soe Spaltat Sta 
Sompany, 1487 Browdway, Dept, 83, NY 


PREE! Western Hemisphere Packet Post- 
fake Se. Owens, S11 Welshbidg., Baye, 
Mich, 
PREE! Poy Parr 
ede Hoberees dar shesrerbldg., 
etiye Miche 
PREE||) British Empire, Packet. Portage 
‘Williams, 601 Archerblag,” Bayelsy, 


Pont 
Bay 
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INEXPENSIVE 9 
Dortheld. Mad 
gare Palla, 


rovals for all. Returns 
siehinetes el 


FREE! Complete “United States" stams 

‘eutalog with 1-000 iikistrationst Send 32 
fof fe. artis "Franstt 
‘Bunding, Boston, Mass. 
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Onaga Manchu 
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FOBACCO—FIFES 


HAS your favorite pipe gone sour and bi 
ter? Smell bad? Lean conpletely overs 
haul, cleat and sweeten yout pipe, to. look 
dnd taste like new for oaiy 60e, Send for 
ree taion and ‘lal offer. ‘Sidney am, 
‘Monroe, 2-4, Chicago 3, Hilin 


For a uew 
irrite ur gour brand of 


‘Mud, Tasty, 
Dackago Bild, Tass, 


TRAPPING 

FOXES, Nige in one day, Ti 

Deareia” Particulate ee," Guatanteed, 
‘ok: Sherburne, Vermont” 


ood Box Traps. Complete blue 
Soc" Wee-sho-¥ou, Box Si, De- 


TREASURE FINDERS 
‘ET-SCOPE Meta Locator fl 
tnd davurpassea inceiiciency. Sine pape 


‘Treasures and lost mines—over 

200. locations in. United States. Learn, 

lire. Tormatlon dress write freanure 
340-G,” Springdale,  Arke 


€0 DIFFERENT United States, incl, Com- 
‘memoratives, toe. Pricelist free. Seld- 
eubere. Baroda, Michigan 


4 $2.00 stamp pics 30 dierent. de wih 


ra Sox al, Brivah 
vine nop. 
FRER Otay Album, sampe, hinge, | So DIFFERENT om Fighting Natious— 
lige, detector” Sct General Toreign ap: | "*sxevApprovale, fiberty Bains Co, 

prbvaly” sents “Manchester Stamp. Com: | s. Rinkwoad 2 Misourl, am? CO" DO 


any. Malndoater "Sone 
FREE 2 diterent U, 9, cmmegorge | ap 
Sicanchester, 


ra ae 
eS 


5, DIFFERENT United Sing 55, 
‘ Bookinan, Box 145-P, Maple- 


ce 
Fer waco osama, 6 fa | 

(sho, No-Way, 208 R. Broadway, New 
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PEE ES Sie, Ree ae 
nite 


Se Methods, may 
teries, devices explained,  Cireul 
century Presse ox 18D, Glen lyn, I 


WANTED —MISCELLANEOUS 
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0,000). " tmnediate aah. 


oi 
Toe ge EE Brices paid. 


contain ‘Pecmina, 
Norwood, Massachusetts 


SERSURY (Gussie) Sap 
Mee Sa UE Sa A 


WATCHES 


“FOUR Star” Approvals? Pamouy for 
Thisty years. Nothing “ike them, Write 
today! Kessels, Tucson, Arizona. 


SPECTACULAR approval service for col- 


Heetors usin fate 

4 

fornia, = 

STAMP collections $00 different eq, 1000 
S000: 


ional Sunlor or Mo- 
‘albums. Philatelist, -Areadia, "Calt~ 


‘duterent. 91.89. ‘ifferent $23.00. 
wi338 Pontiae, Ann Arbor, Micht= 

fan, 
MEXICO Consus Commemorative Set. 
vatreg gath. approvais, ladon Stamps. 

ied, Oia, 

iareetee EcOesieay is vegies 
Complete Ive. Herman iieinman, Jen= 


kuntown &, Pennsyfvanta, 


FREE! Stamp wallet, sincere approval buy- 
citi, Tene, iosa® Anzac, Loe Angeles 2 


BRAZIl, Digmond shaped get 30e with ap- 
[iprovais. Wargo Stamps, Racine, Wiscon- 
FREE Stamps. For particulars, Walter 

satoenes. Devt, PSKt, Cole, ew Jer= 


ig ORE aTATER a ea 
fhaymond Otimate Canton, Coe 

{0 STAMPS, album, binges. eauge—2ie 
ox 6618, Northenst, Rastas City, M0. 


FREE, Complete Cubs tobacco set with 
weabpiovnls.” ‘Seminole, “Glenburnte "20, 


COMMEMORATIVES 100 dierent U.S. 
wee Gellar Tate, 610" Annunciation 


‘UNITED STATES, approvals, Taree varl- 
ety at America’ 


siup Company ‘albany, New fork. 


GRABBAG, sensational, baresin. surprise 
Lesley, Box 31, Magno 
cies copra atin pee 
"Write Coder.” Box 488A, Minneapoiin 
PiRRNY poprovals tat satiate. Nell Grom 
iladetphia 43. Pen 
ee 
‘Palrmount, Cineinnall, Ohio. 


WATCHES Wanted—Droken or usabio—a 

‘finds, even Ingersclis, “Highest prices 
paid totfoweiey ihe, ipectacie, Alarm 
locks razors, carole ightor, wold teath, 
fisia ‘Biag.. Bt. Lois 1 6. — 


TADIES.. Men's —waiches repaited. 
“drat clase condition, Carisoh Watch Hee 
pait 1808 klinwoed St, ‘Deo Planer 1 


WELDING, SOLDERING 


NEW model electric welder 110 volt AG-DG: 

‘Till weld all metals; esay to Use: Tull dic 

rections, Cot fer unit, flame 

‘carbon, 

8—Gted by 
ait 


38-SP Genter St,, New York Oly. 
BUILD DO. grewelger, without sewing 
“Aeeuelger, wamgut gewinding as 


plant generators. Autombile starter 
elders Club, WB-3432, Chicago 84, 


SanW fng to ering Oe Soe oe oe 

‘mauleable. Its diflerent. Youll Uke It, 
General’ Weiaine Suppiy, Colvin Stauon 
Fh Syracuse, N. 


100 DIFFERENT 8, ingluding comme 
ruts ge Sith, "Box 8655, Wash 
ingian 16, D.'c. 

FTISH Colonies Packet, Only 32 © A 
Biproral Apptcaaes Sue asi teh 
atenuds Kalle Reg. 

EIBERIA c-46. 10 FEN "ye 
rors, “Carvoule Tse W. “dbehs Boe 
sntgelet in, Cxlifornia.” 


3.000 STAMPS. on approval. _Sireiner 
020 Bast 61, Cleveland 3, Onio. 

RUSSIA, 28 different mint, 2c. Sta 
Route 1. Jacksonville 7. Piorida. 


WELD, Cul, Braze with gasoline! New diaz 

covery, Make sour own torch, instal. 
ons one American dollar, Matthews Mf, 
Gon, Calgary, Canada. 


1600 MIXED U.S, Old and Wew. 25.2 Tbs, 

‘31.00. Weatherby. TToy_2, 

T000 GRABBAGS 15e each. 8 different $1 
Sandy, 630 Bingaman, Reading. Pa. 


‘UNITED, STATES $6, 45, #70 ae and 


ie fo 
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‘Maryland. 
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"may Je . Chick., 712 High 
‘TRY py Je poprovals. hil 
‘TATTOOING SUPPLIES 
TATTOO ouitits, a few leit, Write today. 
Zels Studio, 728 Leske, Rockford, Til. 


Buy Wer Savings Bonds and Stamps regularly. 


BUILD Small, medium of lave, A.C are: 
Oncrate trom Powe une, Plana 
ero hen Welders “Cubs Wn.305, 
cago $4. 
NEW welding rod for aluinam, dj eqat. 
Genera sampieigtzuetign 20 Ho: 
es Sain Morin Ashi 


aT 


HEN you see a woman retire...from the pipe she 

used to admire...get busy, brother...get Prince 
Albert in your bowl. Watch P. A.’s PIPE APPEAL— 
its so-soothing aroma—change hisses to kisses—fretting 
to petting. And see how P. A. peps up your personal 
pipe-joy. It's prize tobacco—no-bite treated —richer- 
tasting, yet SO MILD. Crimp cut...draws easy, packs 
right. World's largest seller—first puff tells you why. 


Dipefuts of nee poorer fine uke seers own ciga- 
5028S Toss 
SEs sss 


RINCE ALBERT y= 


THE NATIONAL JOY SMOKE 


48 Buy Wer Savings Bonds and Stamps regulerly. 


POPULAR SCIENCE 


Britain, @ 
for the take-off 


fon her dork and perilous journey 
in the photographs that follow 


POPULAR SCIENCE MONTHLY'S 
front reporting team: 


= rani 
ICKMAN POWELL, 
magazine writer, i 
well, known 10 Our 
readers as a frequent 
contributor in the paste 
Now accredited by the 
‘Army as the official 
Fepresentative of, this 
‘magazine at the front. 


By. 


ais The lads who fly Britain’s big 
Lancaster bomber love her like 
a sweetheart. This tale of her 


exploits will show you why. 


HIS is the story of a lovely kite which, 
with the help of a mickey mouse and a 
cookie and a lot of soft-spoken young lads 
with tin whistles pinned to their jacket 
collars, has been blasting the cities of Ger- 
many into wreckage and flames—the most 
wholesale, ruthless job of destructive war- 
fare in history. 

‘This kite was bred and born in the blitz 
which sought to destroy England, the first 
great aircraft to grow out of this war's 
actual experience. She is now just coming 
three years old. She is big and she is heavy 


—30 tons, no less—but any of the RAF lads 
who fly in her will (Continued on paye48D) 


ILD KU LICK is 
HART foremost & 
ponents of the modern 
‘art of vivid mews re 
Sorting with a camera. 
PU specialist in aviation 
photo} raphy, be Stes 
nally Trell fisted 10 


record the air war. 


48A 


je has an individual 
ristened in honor 
iam Turnbull, who 


Deadliest part of the kite's defensive armament is 
the tail turret, with four .303 caliber machi 
1,150 i 
y power tracks from at 


man the shi 


Seven youngst 
rede mon, 


navigator, 
ond tail gunn 


THE CREW 


chead are the cable 
into the leading edge of the Lanc's wing. A 

jing into one of the protrud: 
ing hooks will be snipped through by o sliding blade 


Mid-upper turret guns hove guards with wi 
roll over the fuselage, keeping the guns from di 
10 for os to shoot off the toil or cockpit. Th 
carries o total of ten .303's, mounted 


four turrets 


For good luck, the toil gunner carries a spanner; Tex, 
i 19; upper gunner, a pair of toy boots; 
r, @ tiddlywink; bomb-aimer, a sprig of heather 


PREPARATION 


Before @ trip to Berlin, the ground crew works all day In the ofternoon, o tractor-drawn train of trolleys 
over the four |,17S-horsepower Rolls-Royce Merlin en- winds around the perimeter track and into the bay. 
gines. The Lonc’s three-bladed propellers are 13 feet It brings the 4,000-pound block-buster and assorted 
in diameter and full-feathering to prevent windmilling smaller bombs that the Lane will haul to Goering 


B32) 


Here the electrical bomb release is being fitted toa The cookie, 0 4,000-pound block-buster, is hoisted 
500-pound bomb. Unless the bomb-boy doors are open, into the cavernous, 33-foot-long bomb bay. Not 
the release will not work. Dropping the whole bomb load streamlined missile, it looks more like a 300-gallon 
in proper order is the job of the automatic mickey mouse water tank, One end is empty for nose-down fall 


Thirty-pound incendiaries, packed 16 toa can, will be Briefing is serious business. After getting the 
released by tripping the bar on the bottom. The rest of route from the operations chief, Tex charts the 
the lood is in four-pound incendiaries, 150 to the con course with his crew. Routes vary night to night 


After a final word from the Group Captain and the 
Wing Commander, Tex and his crew ride out onto the 
field in a truck and climb into the big Lonc. They 
have been flying together now for more than o yeor 


tell you she is as sweet and dainty a filly as 
ever whirled around in a vertical turn. 

We are talking about the Lanc, the Avro 
Lancaster four-engined bomber. This is the 
aircraft which, more than any other, de- 
stroyed Hamburg, burned up and flooded the 
Ruhr. This winter she has gone night after 
night in mass concentration to pour ex- 
plosive fire on Berlin. This is the British 
aircraft whose mass production made it 
possible to deliver 2,800 tons of explosives 
and incendiaries in a half hour on a single 
point of German war production; and that, 

8 everyone must agree with the men of the 
RAF, is a thoroughly good prang. A very 
devastating creature she is, this avenging 
black lady in the dark. 

Maybe you have thought of her as a 
drudging pack horse or a flying boxcar, with 
that eight-ton load in her yawning belly. 
Maybe she looks a bit nose-heavy to you, 
with her jutting engines and fuselage. But 
you would not care to express such notions 
to any of the lads who take her out at night. 
‘They love her like a sweetheart, partly be- 
cause she handles so gently, and partly be- 
cause they have come home together, quietly 
and safely, so many times. 

One of the first things you learn about the 
Lanc is the emotional regard her men have 
for her. Later you learn that this is based 
‘on sound engineering fact. 

‘There is an almost mythological quality 
about the way in which—during the white 
heat which followed the black summer of 
1940—the Lancaster sprang full-blown from 
the brow (and 30 years’ experience) of her 
creator, Roy Chadwick, chief designer of 
A. V. Roe & Co. There she was, practically 
Perfect for her purpose, the night bombing 
of Germany. They have never taken any 
bugs out of her, to speak of, because she 
had none. 
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From the control tower, a talker gives instruc 
tions on which runway to use. A lighted diagram 
in the tower shows the runways ond the perimeter 
track. A plone leaves the field every two minutes 


‘The Lanc which is now bombing Berlin is 
virtually the same aircraft as the Lanc 
whose original prototype first appeared in 
January 1941 and which was in production 
and in combat a year later. The only im- 
portant difference is that many of the Lancs 
now being built are powered with the 
American-made Packard version of the 
Rolls-Royce Merlin XX engine. A great 
weight of the bombs dumped on Berlin has 
been carried there by this Packard power. 

Engines have been improved much during 
the last three years, but the Lancaster's 
power has not been increased and it will not 
be. That is because, in designing her wing, 
working under pressure and at the highest 
speed ever attempted in building a major 
airplane, Chadwick achieved a remarkable 
feat—a perfect blend between power and 
airfoil. The most efficient speed of the 
Lancaster's wing is precisely the same as 
the most efficient speed of her engines. If 
it ever seems advisable to increase her 
power, it will be necessary to redesign her 
airframe to maintain her performance. 

Because of its Bendix carburetor, the 
Packard Merlin has somewhat more lifting 
power on take-off than its English counter- 
part, but in the air its performance is pre- 
cisely the same. Each of the four engines 
develops 1,175 horsepower at 21,000 feet, 
with the supercharger operating at top 
speed. 

‘The Lancaster is the drastic modifica- 
tion of a relatively unsuccessful aircraft, 
the Avro Manchester, which resulted from 
a bad bet the British made in the prewar 
years. They then planned a fleet of heavy 
bombers, each to be powered by two un- 
usually large engines. Designed for the 
purpose was the Rolls-Royce Vulture, which 
was two V engines built together in X 
form, with 24 cylinders on one crankshaft, 
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Ground men stationed at a trailer down the 
runway flash a signal to give the Texos Tor- 
nado the greon light. From now on, the Lanc 
and her men will be strictly on their own 


developing 1,710 horsepower. The Vulture 
had teething troubles (it was clumsy, for 
instance, to build four connecting rods into 
@ crankshaft bearing where two made a 
very pretty job). The Vulture had produc- 
tion troubles. And though all these were 
eventually overcome, Rolls-Royce does not 
believe in oversized engines, and is happy 
today not to be producing the Vulture any 
more but to be concentrating on the produc- 
tion of ever-increasing miracles from the 
Merlin. 

The Air Ministry hedged its bet on the 
Vulture, In the blueprint stage the Halifax 
was changed from a two-engine bomber to 
a ship carrying four Merlins. But the 
Manchester, completed with two engines, 
turned out to be not so hot. Not only was 
the Vulture difficult to produce and main- 
tain; 24 cylinders made too many eggs in 
one basket. If one engine was hit or conked 
out on take-off, it was a lopsided load to 
balance quickly. Through the first year of 
the war there was talk of rebuilding the 
Manchester, but the many committees and 
boards made no decision. 

‘Then came the summer of 1940. After the 
fall of France, with Britain's back to the 
wall, there came a violent upsurge in fight- 
ing spirit. At the Avro factory, ignoring 
red tape, financial support, and all other 
formalities, the managing director, R. H. 
Dobson, and the designer, Chadwick, plunged 
their organization into the building of a 
four-engine Manchester. Ordinarily the con- 
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OF to Berlin. The Lon clone, not in formation. 
Precisely on schedule it must rendexvous above the 
forget with nearly 1,000 other attacking plones. In 
bombing, the plones fly at different levels to reduce 
the risk of collision and danger from the Noti fick 
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struction of a prototype aircraft takes years, 
but on this one all records were broken. 
She never went through any proper blue- 


print stage at all. Some of her drawings 
were made from the parts themselves as 
they were hurriedly fabricated and put to- 
gether into the original prototype of the 
Lancaster. It was hardly six months before 
she was flying, and the first tests quickly 
showed that this was it. 

In appearance she was much the same as 
the Manchester, a midwing cantilever mono- 
plane with twin oval tail fins and rudders. 
She was about the same length, a trifle over 
69 feet, 20 feet high. Her wing span had 
been increased 12 feet to 102 feet. But with 
an increase of hardly more than 25 percent 
in power and 15 percent in wing surface, her 
bomb load had been nearly doubled and her 
speed raised to 300 miles an hour. 

And she handled so sweetly that a man 
flying her felt as if he were throwing a 
fighter around. This quick adaptability to 
evasive action, together with the load her 
33-foot bomb bay could carry, made her a 
natural for night bombing; but her first 
exploits, early in 1942, were daylight hedge- 
hopping raids on Germany and Italy. 

Her armament was hardly heavy enough 
for this, though she bristled with 10 Brown- 
ing .303 caliber guns in four turrets—nose, 
tail, upper-middle, and belly. Lanc gunners 
find the light caliber quite adequate for their 
purpose, since in a night battle they never 
get a shot at more than 800 yards and usual- 
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ACK HOME 


As Tex brings the kite in above the heart of 
Naziland, blobs of light puncture the blackout 
below. These are signol flares dropped by th 
Pathfinder Force to chalk out the target area 


ly are working at 500 yards or less, and 
since the gun has extremely high rapidity. 
The tail turret is a real stinger, with four 
guns fed from magazines amidships by four 
power-operated tracks. When these guns 
are going, each at the rate of 1,150 rounds 
a minute, a night fighter is not eager to 
press a rear attack. 

Such is the Lanc. She is a simple, austere 
aircraft. Her men are proud to say she 
has no gadgets save what are essential for 
getting the bombs to the target and bring- 
ing the crew back. Her simplicity of struc- 
ture adapted her well to mass production. 
She is built in units, at factories scattered 
all over Britain for protection against bomb- 
ing; then the units are brought together for 
assembly. That production has grown until 
now Lancasters alone can go by the hundreds 
to blacken the flare-lit skies of Germany. 

But for all the mass, the personality of 
the Lanc shines through, not only as a type 
but as an individual. The British do not 
often give their aircraft individual names, 


Out 


These are tense hours 
‘at the home base. A 
Waaf talker waits anxiously for the er 

g voice that will report first arrival 


SSOUADRON. 
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In the cstrol dome behind the pilots canopy, the 
fighting controller looks out for night figi 
The flores have shown the Germans where the bombing 


tun will be, Notis drop parachute flares from above 


as the Fort men do, but the Lanc has the 
power of imparting individuality even to the 
alphabetical names which are common to 
the kites of every squadron—such as 
E-Easy, F-Freddie, T-Tommy—not “F-for- 
Freddie” as so often printed. 

This article, indeed, was meant to be the 
tale of a young American who loved a Lanc 
called S-Sugar. It would have been a rather 
different story, for the way of a man with a 
machine is a Wondrous thing, differing with 
the men of every nation, and the Yanks have 
@ way all their own, 

First Lieutenant E. G. Roberts was his 
name, of Merchantville, N. J., and the U. S. 
Army Air Force, on detached duty with the 
RAF, When they washed Roberts out as a 
pilot in the States, he said nuts to being 
grounded, and somehow wangled himself a 
job as the captain of a Lanc. A color pho- 
tograph of him would have made a striking 
symbol of Anglo-American kindred. In the 
midst of his boyish blond face was one of 
those English puffball mustaches, recently 


on the field, morker searchlights and flare path guide 
his oerodrome, among 
elec 


turning bombers. Tex identifi 
any in the neighborhood, by on initial letter 
fights. In fog, some plones may land on other 


“CCOKIE GONE!” is the bomb aimer's way 
of reporting that the twe ek buster is on its 
way. The mickey mouse automatically releat 
first the photographic fl 


Fires, flares, tracers, and flok cover the stricken city with o weird pyrotechnic pattern, Great orange- 
colored pols blosiom where the cackies hit Sister Lancs fiving at lower levels lide across the glare 
! 


as ghostly silhouettes. With bomb bay empty, the kite turns for home, leaving 


As soon os they land, Tex and his crew go for question- 
ing by intelligence officers, who together the 
scraps of information to determine the results of the 
raid, At other tables, the other crews ore interrogated 


© flaming city astern 


A cup of tea helps ease the tension of men 
just bock from hell. Becouse they crossed 
the "egg line" tonight, each man gets a fresh 
egg (priceless in Britain) for hit breakfast 


cultivated. He was wearing a battered drab 
American officer’s cap, all pushed out of 
shape by his earphones. On one breast he 
had British wings and on the other Ameri- 
can, And on the shoulders of his blue British 
tunic, which the RAF wear without insignia, 
he had his American lieutenant’s bars. Al- 
together a fine, careless, debonair, and dash- 
ing boy. We were going to get his story, but 
he didn’t keep the appointment. 

“Roberts? Oh yes. Fine chap,” said the 
Adjutant. “He went, you know. Three nights 
ago. To Stuttgart. 

‘That much belongs here anyway. For it 
is through happenings such as this—that 
the fine chap you had a drink with last week 
isn’t here today—that a man on the ground 
can feel the utter reality of this curiously 
clean-shaven, well-mannered, almost whim- 
sical war the British are fighting. They 
have picked themselves up out of the grime 
and rubble of their own blitz, dusted off their 
well-worn clothes, had a bathe; and now 
they are proceeding in a suave and quiet 
way to blow Jerry to bits. 

The extreme youth of most of the partici- 
pants in the far-off battle is accentuated by 
such things as the toylike whistles pinned 
to their collars—carried for the grim pur- 
pose of helping them find each other in the 
dark waters, should their Lanc be ditched 
in the Channel. 

It is always slight things that reveal the 
grimness—such as the glint of cold hate in 
the choir-boy face of a bomb-aimer, when he 
tells you how good it feels to press the but- 
ton of his mickey mouse and let go his cookie 
over Berlin. 


You call it a block-buster, because the 
newspapers named it that. But none of the 
lads in the RAF would ever call it anything 
but a cookie. A cookie in England is not 
something to eat. It is a 4,000 or 8,000- 
pound bomb. 

A cookie is as innocent-looking as a bomb. 
aimer. Never in all history, probably, has a 
violent instrument of destruction appeared 
so prosaic. An American 4,000-pounder has 
a round, pugnacious nose and jutting fins. 
A 4,000-pound cookie has the appearance of 
a 300-gallon water tank, too cheaply built 
to withstand pressure. It is a light steel 
shell, eight feet nine inches long and 30 
inches in diameter. Inspection shows that 
one end of it is just a hollow shell, whose 
light weight acts in lieu of fins, as a tail to 
keep the nose turned downward. But that 
heavy nose packs a wallop of high explosive. 

A cookie is capable of innocent tricks. I 
know of a man who was standing only a few 
yards from a Lanc once when its cookie ex- 
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ploded. The Lanc disintegrated completely, 
in an orange flare which leaped to heaven. 
The man was knocked down and lost his 
hearing for two days. He had happened to 
be caught in a sort of eddy, immune from 
the full force of the explosion. 

A cookie in exploding makes little crater 
but blows a great hole in the atmosphere, a 
vacuum which suddenly draws in and sucks 
the insides out of everything within hun- 
dreds of yards. Block-buster is a diminutive 
misnomer for a thing with this cyclonic area 
of destruction. 

In bombing up a Lanc, the cookie is 
hauled up first into the middle of the bomb 
bay, which dwarfs it with its cavernous ex- 
tent. Unlike the Fort, whose deep bay runs 
up to the top of the fuselage, the Lanc has 
a broad expanse which, though relatively 
shallow, covers half its belly, with a length 
of 33 and a width of more than five feet. 
This is filled—every crack and cranny 
around the cookie—with incendiary bombs 
which, glittering with brass, green, and red, 
make the loaded bomb bay look like a great 
big box of Christmas candy, with a chunky 
licorice stick in the middle. 

‘The greater part of the incendiaries are 
of four-pound weight, carried in canisters, 
sheet-metal cans without bottoms, in which 
the close-packed bombs are held by rods 
which can be tripped by the automatic bomb 
release, affectionately known as the mickey 
mouse. The bombs are hexagonal, 20 inches 
by 1.5 inch across. 

‘These incendiaries are bulky for their 
weight, of course, but last summer when it 
was decided to burn up the Ruhr their num- 
ber was increased to a fantastic extent. ‘The 
cans were deepened from a capacity of 60 to 
90 and then to 150 incendiaries each, carried 
in three sections, fitted honeycomb fashion, 
five wide and 10 deep. These cans are now 
so deep, in fact, that their corners some- 
times wear holes in the inner surfaces of the 
bomb-bay doors. 

According to their objective, bomb loads 
differ in their extent, but let us calculate a 
not unlikely load of, say, about six and a 
half tons. The cookie makes one quarter of 
this. Ten cans of four-pounders weigh 6,000 
pounds—1,500 white-hot flares of candes- 
cence. Then let us add six cans of 30-pound 
oil-type incendiaries—96 big flames. 

‘The incendiaries, of course, are varied in 
their content, to complicate the task of fire 
fighters. The 30-pound bombs contain phos- 
phorus, which burns the harder when water 
is put on. 

All these bombs are dropped in a calculat- 
ed pattern, effected by the mickey mouse. 
First goes a photographic flare, so that the 
automatic camera carried in the plane can 
record the target (Continued on page 200) 
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with a Navy Scout Pilot on “N 


You are invited to go along on 
a “routine” flight that holds 
a whole lifetime of thrills. 


By GEORGE POLK 
Lieutenant, U.S.N.R. 


‘OU'VE got the routine recon tonight. 

You'll be flying a seaplane scout on re- 
connaissance in the combat sector patrolled 
by your squadron. 

Your primary responsibility is that of 
protecting our shipping and newly won 
shore base from a surprise night attack by 
enemy surface raiders—despite the possible 
attempts of enemy night fighters to rid the 
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Climb into the Cockpit 


ght Recon’ 


air of your sharp eyes and blatting radio. 
For more than a week now, since shortly 
after American forces raced ashore to cap- 
ture this port from the enemy, you and 
your squadron mates have flown nightly, 
‘Searching up and down the coast and out to 
sea. The planes have been in the air in spite 
of bad weather, enemy opposition, and the 
hazards of night take-offs and landings 
without lights. 

Just at sunset, at the shack built by the 
enemy for an officers’ club (they left ex- 
cellent beer behind in their hasty depar- 
ture!), Air Operations and Intelligence of- 
ficers carefully outlined the flight for you. 
Your special radio call was assigned; the 
base was given a radio name. The night's 
radio jargon and plans of action were 
agreed upon. The anticipated movements 
of our warships and merchant ships cruis- 
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SCOUT PLANES like #h 
are the Novy's " 


ed with a scouting detachment os 
in the defense of Henderson Fiel 


ing just outside the harbor were explained. 

In the words of the Air Operations offi- 
cer: “Bud, anything you see out in your 
search sector is the enemy, so don't waste 
any time giving us the word!” 

For an hour you've been on edge to get 
going. It’s always that way before a hop. 

Now, as you walk to your plane in the 
fading twilight, you mentally check your 
personal equipment for the hop: heavy 
socks and shoes (you might have to walk 
home some night); dungaree trousers, 
heavy shirt, light flying jacket (it won't be 
very cold “upstairs”); .45 automatic (shell 
in chamber, ready for use) in shoulder 
holster, extra clip of shells (tracers, so 
that they can be utilized for emergency 
signaling); six-inch sheath knife (handy 
for cutting away shroud lines in the event 
of a parachute landing in the sea); tiny 
sealed tins of quinine, salt tablets (to pre- 
vent heat exhaustion), aspirin, sulfanila~ 
mide (for powdering on burns and wounds), 
sulfathiazole (two tablets every four hours 
if burned or wounded). Helmet, goggles, 
rubber life jacket, and navigation chart 
board complete your gear. 

And here, lying alongside a makeshift 
dock in the water, is your plane. 

“Howdy, Stedman. About set?" (Sted- 
man is your back-seat radioman-eurner.) 

“Yes, ‘sir. I'm ready and so's the radio.” 

Before the last of the twilight is gone 
there is time to make a quick check of the 
plane. 
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one being catapulted from a warship 
guarding units afloat or ashore from 
attacks. Lieutenant Polk, seen at the right in flying 
rt of the First 
on Guadalcanal 


First, the parachute flares suspended 
under the wings in the bomb racks. Give 
them a jiggle to see that they are hung se- 
curely. “Both look "4.0" (Navy slang for 
perfect). 

‘As you climb up the wing to your cockpit 
just behind the engine, you pause to inspect 
the compartment a little below your seat. 
Here is stowed the deflated rubber boat 
that you and Stedman hope you'll never 
have to inflate. Attached to this boat is a 
long string of provisions, each a tin of food 
sewed to a light rope. Hooked into this line 
are three canteens of water. Boat, food, 
and water can be jerked from the plane 
in an instant. 

Now, a leg up and over, a couple of 
squirms to settle yourself ir the seat on top 
of the parachute; your hands and feet work 
the stick back and forth, the rudder from 
side to side. ‘The controls feel smooth. 

Reaching down carefully with your right 
hand, you touch the additional flares that 
are just to the side and under your bucket 
seat. These are ready to be popped out a 
little trapdoor in the side. Then to the fuel 
system. A tug on the gasoline-tank plunger 
sends the pressure up on the lines; the fuel- 
gauge needle flicks around to the “full” 
marker. You turn from the plunger to the 
maze of switches on the panel just above 
the rudder controls—gun-sight illuminator, 
landing light, running lights, cockpit lights, 
anchor lights. Time to plug your earphones 
into the radio connection. With the radio 
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switch on “ICS” (intercockpit communica- 
tion system), you speak into the mike. 

“How does it sound, Stedman?” 

“Sounds fine, sir. Ready back here.” 

Your left hand moves the mixture con- 
trol to “Full Rich.” You pump the throttle 
back and forth rapidly several times, leav- 
ing it open slightly. A nod to the mechanic 
on the wing. He inserts the crank into the 
inertia starter, high on the left side of the 
nose. You reach forward, low and to the 
left, turning the gasoline tank selector 
from “Off” to “Main,” at the same time 
glancing at the ignition switch to be certain 
that it is “Off.” Your left hand falls back 
on the wobble pump just below the throttle 
quadrant; your right releases the primer 
pump, and as the wobble builds up pressure 
in the gas lines you prime the engine with 
three quick shots. The crew chief gives a 
loud “Clear” (all clear of the prop). The 
starter begins its whine, becomes shrill. 

“Contact.” 

“Contact.” On with the ignition switch 
to “Both" magnetos. A hard pull to engage 
the starter. A loud cough. The engine 
catches. The throttle smooths its protest- 
ing, spitting rumble. The mechanic drops 
oft the wing; the beach crew lets the tail 
swing free, You're on your own. Good 
luck and good bunting! 

‘As you taxi out into the dark harbor, 
your eyes sweep the board, checking each 
instrument. Oil pressure O.K. Oil heat 
and cylinder-head temperatures climbing 
toward normal. R.p.m, steady. 

You pull your ‘chute straps over your 
shoulders but do not fasten the leg or chest 
buckles. (In case of a crack-up on the take- 
off a strapped-on ‘chute would slow a 


THIS IS THE PERSONAL EQUIPMENT YOU TAKE WITH YOU 


sh 2 focal 
yack. 3. Firstaid pael 
Pouches to. hold ‘fist 
pock and erecll Hae of mod- 
{cal supplies. 5. Sulfanila- 
mide for powdering on burns 
end wouns 
tole. 7. Quinine 
9. Solt tablets to. prevent 
heat exhaustion, 10. Flying 
helmet and goggles. |". Ex 
tra clip of pistol ommuni 
ion (tracers for signaling}, 
12. Shoulder pistol holster 
with pocket for extra om 
munition. 13. Automatic pls- 
tol (.45 coliber) with shell 
ta: chamber: ready for. ese: 
. inch sheath knife for 
cutting parachute shrouds 
if you fall in the sea. 15. 
Navigation chort ond board. 
16."Moe West" water jacket 
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prompt exit from the cockpit.) Snap the 
safety belt closed and rock forward against 
it to see that it’s tight and buckled. A care- 
ful last look around; you can't see anything 
except the dim outline of a darkened shore, 
but you're out in the take-off area. 

Stedman anticipates your question with 
an “All set.” (He is riding face forward 
for the take-off. As soon as the plane is 
well in the air, he will reverse his position 
in the rear cockpit, pull on his ‘chute, snap 
his safety belt on in reverse position, break 
out his rear guns.) 

You turn the plane onto the compass 
course for take-off. (A silent prayer that 
no wreckage or small boats are in the 
course.) Full gun—throttle wide open. Back 
and forth, hard and fast, goes the stick, 
pumping the scout’s ponton up on its hydro- 
plane step. The plane bucks and bobs. You 
rudder hard to hold compass course. Faster 
and faster. And up on the step she goe! 

Throttle wide open, you change hands on 
the stick. Your left goes to the stick to hold 
the plane on the step, your right to the 
flap-control handle just below the level of 
the seat, next to the flares. Three short 
strokes and the flaps are cracked down 
about 15 degrees. That will get the plane 
into the air at a slower take-off speed. 
Your eyes never leave the compass, 

“Up, baby, up.” 

Up she goes. Level off to pick up a little 
extra speed, then back easy for a gradual 
climb. Watch ‘em close—needle, ball, air 
speed—make it a perfect take-off by instru- 
ments. Ease the throttle to cruising, the 
flaps to neutral. Get into your ‘chute har- 
ness. The recon’s on its way. 

Five minutes (Continued on page 195) 


Dynamite Removes Drills 
to Salvage Crankshafts 


LASTING with dynamite saves valuable 

crankshafts from the scrap pile at the 
plant of the Ohio Crankshaft Co., of Cleve- 
land. When oil holes are drilled in the 
bearing surfaces of the crankshafts, bits 
frequently break off and remain jammed in 
the holes. Formerly, this usually meant the 
scrapping of an expensive, precision-built 
shaft. But Nels Sorenson, superintendent 
of the Automotive Crankshaft Division of 
the company, got an idea when he saw a 
farmer dynamiting tree stumps. The result 
is the effective procedure illustrated on this 
page. It can also be used on dies and fix- 
tures in which drills, plug gauges, and 
reamers have been broken off. Clean holes 
are left, with no damage to the part. 


A collection of dynamited drills, Large lumps are 
ieces of a big core drill. While one charge utval- 
ly is enough to free a small drill, os mony os 
72 blasts may be required to dislodge a large one 


Nels Sorenson, creator of the 
process, watches while assist- 
ant pours expl that will 
blast free a drill which has 
snapped below shaft's surface 


When a drill breaks off flush, 
© putty mound is built to hold 
fuse for first charge. Blost 
will make room for charges to 
be laid deeper in the shaft 


After wire probe hos revealed position of drill, 
@ thimbleful or less of powder is poured in, cop 
is inserted, and the fuse ignited. Below, a drill 
blown out ‘of o shaft split @ four-by-four timber 
placed over the charge to check the flying pieces 


THIS MIDGET SUBMARINE was among the 
powerful units of the Italian fleet that fell 
into the hands of the Allies. Shown moored 
in the harbor of Taranto before being trans- 


THE LIBERATOR, biggest diamond yet found 
in Venezuela, was recently air-mailed from 
Caracas for 40 cents and purchased for 
$200,000 by Harry Winston, Inc., New York 
jewelers. Named in memory of Simon Boli- 
var, the nearly flawless stone weighs 155 
carats. Sixty-five or 70 gems the size of that 
seen in the ring above could be cut from the 
Liberator, but it will be more profitable to 
cut five or six huge jewels. Venezuela prom- 
ises to develop into a leading diamond source. 
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ferred to Malta, the strange craft looks like 
a motor torpedo boat. Note the curious 
manner in which its torpedo tubes are at- 
tached to the outside of the hull. 


COMPRESSED-AIR carving tools speed war- 
production work in foundries and pattern 
shops, according to the Compressed Air In- 
stitute. Operated by hand, as shown below, 
they do both light and heavy routing, carv- 
ing, logging, and chiseling. 


r I 


Now Marked 


TEEL-AND-CANVAS “flak jack- 

ets” that protect our flyers from 
enemy bullets and steel fragments 
(P.8.M., Oct. '43, p. 108) now carry 
printed instructions to show which 
parts of the jackets are to be worn 
by each crew member of a B-17, 
B-24, or B-26 bomber. Pilots and 
copilots wear only the type B front 
half vest and tapered sporran 
(apron), as their backs are pro- 
tected by the planes’ armor. Other 
members of the crew, however, who 
have to move about in unprotected 
areas, wear either the full or taper- 
ed apron and also the full vest, 
which protects the chest and back. 
Developed in England, the jackets 
have materially reduced injuries. 
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TO REPEL low-flying bombers intent on hit- 
and-run raids on coastal objectives, the 
British have dotted their countryside with 
elevated gun positions which give spotters 
‘an unobstructed view of ground and sky so 


DEMOLISHED by a shell from an American 
warship, this pillbox on the beach at Tarawa 
shows the sturdy construction of the Japa- 
nese defenses cracked by the U. S. Marines 
in the Gilbert Islands. Supplementing the 
large concrete blockhouses inland, armor- 
plated pillboxes like this were set near the 
shore and camouflaged with sand embank- 
ments and fronds from palm trees. 
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that hedge-hopping planes can't slip by, and 
offer the Bofors guns a clear field of fire. 
Self-sufficient, these flak towers house their 
own generators and ammunition, Crews on 
24-hour duty live in near-by huts. 


BIGGEST BATTLE WAGON. Launched De- 
cember 7, the new battleship Wisconsin will 
displace 52,000 tons when armed and 
manned. She is believed to be even more 
powerful than the mighty New Jersey. 


Ice-Age 
California tar pits furnish 


models for life-size statues 
of our prehistoric animals. 


N OUTDOOR “zoo” stocked with sculp- 
tures of prehistoric monsters has been 

set up at La Brea, Calif. The site is ap- 
propriate, since centuries ago, when glaciers 
moved down the North American continent, 
animals hunted and fought around the tar 
pits in this region. Lured to the edge of the 
“plack springs,” they became trapped in 
the gummy tar, which preserved their bones 
so well that now—50,000 years later—more 
than 3,000,000 of them have been recovered. 
Study of these specimens has resulted in 20 
groups of models that will be placed in the 
park around the surface pools. Visitors to 
La Brea will have a glimpse of how the 
mastodon, saber-toothed tiger, and other 
monsters of the Ice Age lived and fought. 
And a floorless museum will afford them a 
view of ancient bones churning in the tar. 
For a decade, sculptor Herman T. Beck 
has planned this display of the Pleistocene 
beasts. His work on the life-size models— 
made of concrete and metal-coated plaster 
—combines artistry with minute study of 
authentic remains. He first roughs out sev- 
eral poses of each animal in plaster, making 
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these figures scarcely larger than the hu- 
man hand. After one has been selected for 
display, Beck starts the big job of produc- 
ing a life-size replica. From careful meas- 
urements of bones he builds up the animal 
to one third the ultimate size. This com- 
pleted, he places the creature in an enlarg- 
ing frame, a simple structure of wood 
marked at one-third-inch intervals with 
nails, Readings taken can then be easily 
Projected to inches for the life-size model. 

Among the 3,000,000 specimens that Beck 
could use for study were bones of camels, 
bison, peccaries, odd-toed herbivorous peris- 
sodactyls (horses and tapirs), and such 
birds as road runners and eagles. When 
the final group is in place, the public will 
have an opportunity to see life forms whose 
size and power are unparalleled today. 

Recently Beck made a death mask of an 
Indian tiger and plaster casts of the fore- 
legs of an African lion. Comparing these 
with the great lion of the Ice Age, he found 
the latter had a head three times larger 
than the tiger’s, while his limbs and feet 
were double those of his distant kin in 
Africa. Moreover, America's early lion 
weighed a half ton—several hundred 
pounds more than today’s lion, 

Most ferocious of the early visitors to 
the pits was the saber-toothed tiger. His 
upper front teeth projected downward in 
long, thin blades and were capable of deal- 


Tor pits at Lo Brea, Calif, trapped thousands 
of monsters in the Ico Age. Now surrounding 
them ore life-size models of the animals cre- 
oted by Herman T. Beck, who made studi 
of bones found well preserved in the gummy 
tor, above. Left, he compares the forelegs of 
on African lion with feet of America's great lion 
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in Stone 


ing death to smaller animals at a single 
blow. More than 1,500 saber-toothed skele- 
tons are preserved at La Brea. 

The wolf of which more than 2,000 speci- 
mens have been recovered from the pits was 
the largest wolf ever to inhabit North 
America. His head was one tenth longer 
than the timber wolf’s—yet his brain was 
tiny, powerful were his jaws that he 
could drag large animals f he tar ant 
easily crush their bones. 

Probably the imperial elephant will fine 
no place in the Pleistocene park but the 
mastodon will make an appearance. Seven- 
teen of these gargantuan creatures were 
found in a single pit 15 b 
and 35 feet in depth. Their bones alone tell 
of the tragedy continuing for centuries 

The remains of 72 giant ground sloths 
larger than the rhinoceros of today, have 
been recovered from the La Brea pits. Some 
of the specim 


as reconstructed from 


their bones, measured as much as 441% 
inches across the hips 


1. When preparing to model o pack of dire wolves. 
Beck reassembles the bones of one of these oncient 
scavengers. 2. Experimental clay models, such at 
this group of lions, are used to judge the appear. 
ance of a full-size sculpture. 3. A model thot is one. 
third life size is ploced within a measuring frome 
marked at top and sides by nails at 1/3-inch inter 
vals. Then, projection to o full-size model is simple 


WOOD That Fights 


Soaked with a chemical solution, 
ordinary lumber is now taking the 
tough jobs that only steel and 
stone were once able to do. 


‘TRUNG along our coast lines are the 

tallest single-span timber structures in 
the world—17-story blimp hangars that 
stand as monuments to wood’s new-won 
status as a “heavy” building material the 
equal of steel and masonry. Built as an 
experiment during the steel shortage, they 
showed the way for the wholesale use of 
lumber in war construction, which, in 1942 
alone, saved over 400,000 tons of steel. 

The secret lies, first, in a process of 
chemical impregnation that renders wood 
resistant to fire and rot, and, second, in 
method of bracing its joints with steel 
rings. The result is a structural material 
that is no more like natural lumber than 
steel is like pig iron. 

Treatment of the wood consists of forcing 
a chemical compound into its innermost 
tissues. Hither of two compounds may be 
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used—a mixture of ammonium and boron 
salts, chromate, and zinc chloride, or a con- 
centration of chromated zinc chloride. ‘The 
chloride makes the cellulose in the wood 
unappetizing to termites and rot-producing 
fungi. 


When wood treated with the ammonium 
compound is subjected to a flame, the am- 
monium salts give off a gas that smothers 
all oxidation. ‘The boron salts, in changing 
their composition, release water of crystal- 
lization that further cools the lumber. When 
completely fused, the boron salts form an 
oxygen-repellent glaze over the surface. 
‘These chemical changes create a hard, 
clinkerlike char that serves as an insulat- 
ing blanket and bars deep penetration of 
the flames. The chromated zinc chloride 
works by coating the wood with a metallic, 
combustion-retarding film. 

‘Wood treated with the ammonium mixture 
can stand an hour’s exposure to a flame up 
to 1,700 degrees F. without igniting. Im- 
pregnation with chromated zinc chloride 
considerably reduces flame spread. Under 
actual fire conditions, treated wood will 
stand up longer than steel, for the latter is 
likely to buckle and collapse after short ex- 
posure to intensely hot flames. 
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ting is @ two-man job. While hi 
assistant holds @ bucking ber ageinst 
the head of @ pin, the riveter use 
his gun to flatten the other end. 
low, 16 sixes of @ flat-head rivet. Ai 
croft building requires more then 400 
different sizes and head types of pins 


It takes 400,000 rivets, weighing 
560 pounds, to “sew up” a heavy 
bomber. Here’s how they’re made. 


HE common rivet, a bit of metal con- 
ting of a cylindrical shaft and a head, 
among the things that 

are winning this war. 

As the flami of American air victo- 
ries has grown, words of praise have been 
showered on nearly everything connected 
with our combat planes, from their pilots 
to their propeller tips. But the rivet, which 
holds the plane together as it wings to its 
target and keeps it together on its way home 
after enemy flak and fighters have done 
their best to tear it apart, gets as much 
popular acclaim as a crack in the sidewalk. 

The little pin deserves better notice, for, 
in the main, no superior way of joining the 
many thousand parts of an all-metal bomber, 
a fighter plane, or a flying boat has been 
discovered. Spot-welding, of course, is em- 
ployed by some plane builders, but only to 
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THE RAW MATERIAL for airplane rivets is of 
two main types, known as 17S and AI7S. The for- 
mer is composed of 95 percent aluminum, four per- 
cent copper, .5 percent manganese, .5 percent mag- 
nesium. The latter has 97.2 percent aluminum, 2.5 
Percent copper, .3 magnesium, with manganese 
omitted. These alloys, in wire form, are fed into a 
rivet-forming machine, or "cold header 
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a limited degree. The task of sewing up a 
four-motor bomber, for instance, is entrusted 
to the rivet, or rather to more than 400,000 
rivets with a combined weight of 560 pounds, 
which is less than 1/100 of the plane's total 
weight. 

In warplane construction, far more rivets 
are used than any other item. At the Con- 
solidated Vultee Aircraft Corporation's plant 
at San Diego, Calif., where the pictures ac- 
companying this article were taken especial- 
ly for POPULAR SCIENCE MONTHLY, batteries 
of machines produce more than 150,000,000 
rivets every month. Each working day, 30 
miles of soft wire are transformed into the 
metal fasteners. (Continued) 


THE SIX MAIN TYPES of +i 
a 


in pl (1) mushroom 


tts ot the rate of minut 

none too fast, considering that a single 

Liberator uses 400,000. The photographs 
ight are close-ups of « cold header 

in action, At top, protruding wire is 

about to be cut. Middl i 


preliminary forming of head. Below, 
cond male die completes the for 


HOW DIES SHAPE A RIVET 


— \s 


Fy 


ANODIZING rivets 
to make them corro- 
sion-resistant is done 
in chromic acid solution 
through which 40-valt 
current is passed. At 
loft, photomicrograph 
of a rivel’s structure 


REFRIGERATION, As soon os the 17S rivets hove 
dried in the centrifuge, they ore placed in the metal 


containers of a large refrigerator, wh ide 
of a fow minutes, they are cl 

low zoro F. This arrests the hardening proce: 

set in motion by the sodium nitrate bath, 


abled the copper in the alloy to 


For aircraft construction, a rivet starts 
out as a piece of soft aluminum alloy. By 
the time it is ready for use it is a tough bit 
of alloy, three times stronger than the wire 
from which it was made. More than 800 
sizes and head types are cataloged for 
use in military planes and flying boats. Of 
these, some 400 are currently used. They 
range from tiny name-plate fasteners 1/16 
inch thick and 3/32 inch long to the big 
fellows that hold the wings to the fuselage. 
‘These measure % by 3%, inches. 

A glance at its head reveals the function 
of the rivet. The mushroom head is used 
where a rivet may be subjected to con- 
siderable tension. The brazier, with a flat 
underside and a flat-trajectory oval top, is 
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QUENCHING mustbe 
done within 10 seconds 
ofter rivets have been 
hardened in sodium ni- 
trate bath heated to 
935 degrees F. Photomi- 
crograph shows change 
in structure of rivet 


PACKAGING. i7S rivets are shown being put 
into small Cellophane bags that will be kept 

i jhe rivets are required. 
They must be used within 30 minutes. offer 
being removed from cold storage. When finally 
driven, the tively, os they warm up, expand 
fo fill the holes into which they are pounded 


commonly used on the skin and fuselage, 
where it presents comparatively little drag 
to the air stream. The flat, as its name sug- 
gests, is level on both top and bottom and 
is usually employed in subassemblies where 
protrusion is not important. Although the 
cup resembles the mushroom, its underside 
is slightly concave, permitting the outer 
edge to broach the material being fastened, 
making a tight fit. The countersink, re- 
sembling a flathead screw, is normally 
driven into thin sheets where projections 
are undesirable. 

‘The heading of a rivet is an entirely auto- 
matic operation, performed by a machine 
called a “cold header.” But the making of 
rivets consists of considerably more than 
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A CENTRIFUGE that whirls them at 1,800 rpm. is used 
to dry the rivets after they have been quenched in a cold- 
water bath. Because of the difference in their composition, the 
stand a greater tensile 


17s 
strait 
type, 


form: 


ivets, which must be able to wi 
‘are gi 
‘after each hos gone through the quenching 
jady for us 


DELIVERY of the 
is made in tricycle-mounted re! 
srators that girls briskly peda 
distribution stations, from which th 
are handed to workers a package 
at a time. Photomicrograph at 
shows the grain of a chilled rivet 


merely stamping them out of 
of wire, 

Several alloys are available for the manu- 
facture of rivets, but those for aircraft use 
are classified into two main types—17S and 
A178. The A178 type is generally used in 
the fuselage and skin assembly. The other 
type is employed where weight, high tensile 
strength, and resistance to corrosion are im- 
portant factors. All rivets more than 3/16 
inch in diameter are made of the 17S alloy; 
smaller ones may be made of either alloy. 

‘The chemical difference between the two 
alloys is negligible, but even this small 
variation calls for vastly different treat- 
ments of the rivets. The 178 is composed 
‘of 95 percent aluminum, four percent cop- 


long “oils 
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n a separate treatment from those of # 
rocess. The 
1 hardening for three days at room 
must first be refrigerated 


per, .5 percent manganese, and 
5 percent magnesium. The 
AI7S contains 97.2 percent 
aluminum, 2.5 percent copper, 
and 3 percent magnesium, 
with manganese, the hardening 
agent, omitted. 

Rivets made of both alloys 
are formed in the same man- 
ner. Coils of the alloy in wire 
form are fed into the cold 
headers. First, the machine 
cuts off a length of wire slight- 
ly longer than the rivet will be 
when completed, Steel jaws 
move the rivet blank in front 
of a female die slightly shorter 
agd .003 inch wider than the 
rivet to be headed and press 
it into the die, Two male dies 
strike the blank to form the 
head. Then the rivet is blown 
down a chute into a pan. 

At this stage the rivets are 
not strong enough to hold air- 
plane parts together. The first 
step in hardening them and 
making them corrosion-re- 
sistant consists of anodizing. 
Small lots of the rivets are 
packed tightly in perforated 
aluminum containers, each 
rivet pressed against its neigh- 
bors to make sure an electrical 
contact can be made. 

In the anodizing process, the 
containers are dipped in a boil- 
ing solution of Kellite, which 
pours through the perforations 
and removes all oil from the 
rivets. Next the rivets are 
rinsed in hot water, and then 
dipped for 30 minutes in a long 
tank containing a 10-percent 
solution of chromic acid 
through which a 40-volt cur- 
rent of electricity is passed. 
This coats the rivets with dull-gray alumi- 
num oxide. A final hot-water bath washes 
off any remaining acid. 

The rivets now are corrosion-resistant, but 
they are not yet strong. Once more, in four- 
pound lots, they are packed into long, nar- 
row, perforated containers, and given a 
heat treatment. ‘The containers are lowered 
one by one into a sodium nitrate solution 
heated to 985 degrees F. in an open furnace. 
During this 45-minute bath a molecular re- 
arrangement takes place, the copper going 
into solution and dispersing uniformly 
throughout the rivets. Hardening takes 
place as the copper-aluminum precipitates 
out of the aluminum base in minute parti- 
cles. Within 10 (Continued 


AL7S 


is in which the propellers are 
formed. At the left is o view of the bottom half of a mold 


PRESSURE FORMING is used for mony 

of the models’ parts. In making the engi 

nacelles, the outline of a template 
jal, ond. th 


squeezed between th 
shown above. The fi 
the foreground of the photograph at the left 
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T CONSOLIDATED Vultee Aircraft 
Corp., Vultee Field, Calif, Howard and 
Harvey Doering, 23-year-old twins, are 
turning out planes not more than a few feet 
long. Heading a 10-man department, they 
are making models of the B-24 Liberator, 


MACHINES employed in making 
the models are miniatures of those 
vied in building fullsize planes, 
Hero. rollers fathion a metal piece 


HAND FORMING metol sections 
‘of a model is done by placing the 
metal on a wooden form, and then 
hammering it into the proper shape 


JeiNING th 


clusivel 
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ASSEMBLY LINE. A jig, mode of a pie 


clothespins, 
soldered on. Scrap metal and wood are ust 
‘the models. When assembly is completed, soldered 


joints are 


the Vengeance dive bomber, and the Valiant 
basic trainer for use by Army and Navy 
preflight instructors. 

From a blueprint, a scaled mock-up is 
made—a model whittled from wood. Plaster 
casts, made of various parts of the model, 
are then used to fashion the necessary dies. 
From this point on, only scrap metal- 
usually sections of old tin cans—is used in 
building the models. Tiny, but extremely 
accurate, templates provide the patterns 
for cutting the metal. ‘The resulting blanks 
are then placed in the dies and subjected to 
the pressure of either a bench vise or one 
of the drop hammers used in making the 
full-size planes. 

After the die-formed pieces have been 
trimmed, the plane's parts are ready to be 
assembled. Joining is done solely by solder- 
ing, after which the joints are filed smooth. 


Pe 


‘of plywood and 
ploce while it 


holds the wing of a "B24 


jed with a spray gun 


‘and the ships ore pai 
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After making @ thorough 
check of the engi 


place at the controls 
‘engine-run house. 
tructor, standing 
by the wing, calls out 
directions into a “mike” 


CLASSROOM COCKPIT. 
To train ground crews in 
the operation of a B-17's 
engines, the Boeing Fly- 
ing Fortress School, at Se- 
attle, has built an “engine- 
run house” (above) where 
students sit in a model 
cockpit and learn to han- 
dle the engine controls. 
Through a window, the 
students can observe the 
action of engines mount- 
ed on a wing outside. 


2,200 HORSEPOWER has been packed into 
this comparatively small Wright Cyclone 
engine, now’ in quantity production for long- 
range planes. It carries 18 cylinders, ar- 
ranged in two banks of nine, and has a 
diameter of only 55 inches. 


LARGEST GLIDER ever built for the Army 
Air Forces is shown below as it was being 
made ready for a test flight at Wold-Cham- 
berlain Field, Minneapolis. Built by the 
Northwestern Aeronautical Corp., the glider 
has a greater load capacity than the two- 
motored Douglas ship used commercially. 
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“JIG-TIME” ASSEMBLY of tubing 
used in C-47 Skytrains is made pos- 
sible by the use of jigs that save many 
man-hours in the building of these 
mammoth transports. Below, a woman 
worker at the Douglas plant, Long 
Beach, Cal own putting to- 
gether the “arteries” that will serve 
a ship's engines, de-icing equipment, 
and instrument panels. 


Tubing that has been quickly and accur: 
assembled on a jig (right) is shown being 
stalled in the fuselage of a C-47 Skytrai 


FLYING FURNACES. Known as 
the “Janitrol,” a combustion- 
type heater weighing only six 
pounds is serving to keep vital 
sections of big planes warm (see 
below) even when the outside 
temperature drops to 70 below. 
Utilizing the “whirl-flame” prin- 
ciple, these heaters are seeing 
service in American and Canadi- 
an planes operating in cold cli- 
mates. Surface Combustion, of 
Toledo, Ohio, is both the designer 
and manufacturer of these heat- 
ing units, 


Th, liphtve ht heater, 
used in both American and 
Canadian fighting planes, 
con be held in one hand 


The diagrom at th 
lustrates the placir 
jits to heat such vital sec- 
tions of a plane as the lead- 
ing wing edges, fore and aft 
gun turrets, and main cabin. 
Units are also used to warm 
‘engines prior to the take-off 
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In @ water-filled gloss tonk, @ student 


diver goes 10 work on a piece of metal 


with on underwater cutting torch, while 


his instructor © 


fully watches every 


Photographs by ROBERT F. SMITH 


N INTENSIVE, 14-week training 
carpenter's mates, steam fitters, and 
machinist’s mates into “underwater 
mechanics” at the Navy's diving and 
salvage school, Pier 88, North River, 
New York City. More than 400 blue- 
jackets now enrolled, and 50 more vol- 
unteering every two weeks, will help 
fill the pressing need for ‘men who 
know how to raise sunken ships all 
over the world. Diving assignments 
from moored floats, in water so murky 
that a student must work by sense of 
feel, apply classroom lessons. Photos 

‘ . on these pages show some of the exer- 

Underwater assignments train cises that novices learn to perform. 

4 me Eventually they become able to open 

Navy divers for the difficult, and close valves and repair piping in 
vessel on the bottom, and to apply 

dangerous work of salvage. patches and bulkheads of many types. 


a diver's job. The important thing is for him to know 
how to handle tools and make 


obove-surface photographs of some of the jobs he may 
on to do—often in water so murky that he 
and must rely solely on his sense of touch 


CONNECTING A PIPE FLANGE is onother 
liver's job. Y 

tre now volunte 

harardous job of practicing their trades und 

hyealy, they must be able, to withstond 


REPAIRING A PONTON. A ponton with 
lecky gosket is tossed overboard. A student 
diver goes down, locates it, changes the gas- 
ir hose, and comes up. His in- 

turns on the air valve. If the ponton 

the surface, the student “passes.” If 

it doesn't, he flunks—and takes another dive 


CONTINUED 


A ts FITTING JOB. Working on o mud- 


jom into which he may sink, a diver, 


slightly, ond_th 

way along. Or 
buoyancy slightly and walk on 
@ sort of lightfooted dance 


jals for the box consist of bottom and side 
nails stuck through o short rope, and a 


BUILDING A BOX UNDER WATER is one of 
jobs student divers are called on to 
perform, This , ready for the 

Fended ‘his moter curely tie 
down to a metal workbench su 
below the surface and starts bui 

ling the parts and driving the nails are not 

gh. The real trick is to the wooden 

from "getting out of hand,” for once th 

stort to float upward, and the 

wut of reach. Right, diver comes 

up with completed box tightly clutched in hand 


DRILLING with isn't an easy job even on dry land. Yet divers must bo 
able to operat In the pictures below (simulating underwat 
cot the left is a rilling @ block of concrete. At right, boring holes in @ piece of lum 
swung from cranes, are used by salvage boats to lower divers and their equipment over the si 
important job a diver can do is to go down into m 
ich over the damaged area, letting his fingers do the work of 
and show what repgirs are needed in an accurate sketch that can be 


: = & 


CLASS WORK. Here an instructor explains the opera: A DIVER’S TORCH uses the intense heat of 


tion of the chin valve, an important part of the diver's hydrogen burning in oxygen, each gas being 
helmet. How well these students learn their lesson may supplied by a hose. A third hose furnishes air 
some day prove to be a matter of life and death to them thot forms a protective bubble around the flame 


A DIVER’S HANDLERS DRESS HIM FOR THE DEEP 


his student works up @ good 3. Here the breastplate hos been bolted in place. 
soap lather on his hands. This prevents his wrists from One of a diver's difficulties is having to work in a 
becoming chafed by the cuffs and also aids suit that very often weighs more than he does, 4, 
i ving a watertight seal. 2. To make sure he To the top of the breastplate is screwed the ali-im- 
+ bob to the surface becouse of insufficient portant helmet. When lines have been given a final 

adjustment, faceplate is closed—and down he goes 


1. Preparing for a dive 


HOT MEALS can be enjoyed by air- 
combat crews at advanced flying fields, 
thanks to an Emergency Sustenance 
Kit developed by the Army Air Forces 
Materiel Command, Wright Field, Day- 
ton, Ohio. Nested compactly in a can- 
vas bag and weighing only 514 pounds, 
the outfit includes a small gasoline- 
burning pressure stove with protective 
shield, two stewpans, a frying pan, a 
hot-pan holder, and a one-gallon fuel 
bag. The stove burns the high-octane 
leaded gasoline used in military air- 
craft, and the bag is designed to resist 
the corrosive effect of fuel drained from 
a plane’s engine or tank. The shield can 
be used as a wood-burning stove. 


WOOD con be 
burned os fuel if 
desired. The goso- 
line pressure stove 
removed from 
the protective 
Id, which itself 
serves os a stove 


BAG FOR CARRYING 
SASOLINE 


CAPT. HAROLD GATTY, pioneer 
‘round-the-world flyer, is the inventor 
of a method by which the pilot of a 
commercial airliner can determine the 
direction and velocity of the wind at 
various levels beneath his plane and so 
find the flying altitude at which the 
wind will most favor the plane in its 
flight. Equipment includes a stream- 
lined smoke bomb which, when dropped 
from the plane, leaves a visible trail as 
it falls to earth. Naturally, this smoke 
trail is affected by the wind at various 
levels, producing a graphlike pattern 
which shows changes of wind speed and 
direction. To observe the results, the 
pilot turns his plane at an angle to his 
original course after releasing the 
bomb. A recording instrument resem- 
bling a stop watch shows him the levels 
at which the different wind conditions 
exist. Marked in hundreds of feet, based 
‘on the known rate of fall of the bomb, 
the instrument's dial is graduated to 
allow for trajectory caused by the 
initial velocity of the missile, 


DIAL MARKED OFF IN 
HUNDREDS OF FEET 
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Pickaback 
Cargoes 


INCE 1940, through the ingenious 

addition of skeleton “upper stories” 
to their decks, Allied merchant ships 
have consistently been loaded to 10 per- 
cent above normal without having a 
single piece of cargo washed overboard, 
it has been revealed by the War Ship- 
ping Administration. These new “phan- 
tom” decks are intermittently spaced 
tables that rise 15 feet from the original 
top deck, thus affording clearance for 
waves. 

The cargo is lashed to the ship proper 
by wire cables connected through turn- 
buckles to sturdy pad eyes welded sol 
ly to the deck floor, and the supporting 
tables are themselves bolted to steel 
holders or angles also welded to the 
deck. These angles and pad eyes can 
be burned off with acetylene torches 
within a few hours after a freighter 
or tanker docks, if the decks must be 
cleared for new kinds of cargo. 

Credit for the development of the 
scheme is due the West Side Iron Works 
—in 1939 a modest blacksmith's shop 
in New York’s Greenwich Village, and 
today a huge business with 11 plants 
and a national reputation for ingenuity 
and efficiency. 
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Carrying barges on o 
series of "phantom" 
decks high above the 
°r 


wosh under without 
disturbing the cargo 


Below, steel tobi 
take the place of the 
wooden slats at left 
for holding Douglas 
Hovocs. Table le 
are bolted to an 
welded to the dei 


wire cobles, the P-38 below rides on 
to which its tabl 


TEMPERATURES fall 
as 40 degrees below 2 
air pressure drops from a 
normal 15 pounds to only four 
unds, in a wind tunnel 
aring completion for the 
tional Advisory Committee 
for Aeronautics at Cleveland, 
Ohio, Simultaneously, gale 
up to 500 miles an hour will 
rush through the tube 


as low 
>, and 
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WEIGHING half as much as 
former types, an “assault com- 
bat mask” developed by the 
Chemical Warfare Service dis- 
penses with the familiar breath- 
ing tube leading to a separate 
canister. Instead, the air-puri- 
vying canister is built into the 
side of the mask, as shown in 
the photo at left. If dropped 
in the water, it will float and 
may easily be recovered, A 
carrying case also holds trans- 
parent eye shields for use with- 
out the mask, and a garment 
d the body from blister 
gases, together with special 
intment for treating blisters. 
An antifogging chemical also is 
provided for use in keeping the 
mask eyepieces from clouding, 


FITTING the Army's modern 
Garand rife, an attachment 
of new design permits use of 
the weapon for firing gre- 
nades and signal flares. As a 
grenade thrower, the device 
converts the Garand into an 
effective antitank weapon, At 
left, the illustration shows a 
grenade for this purpose 
about to be mounted in place, 
while other types of missiles 
line the table. The invention is 
said to eliminate need for car- 
rying older-type Springfield 
rifles for this particular pur- 
pose. Ray S. Miller, at right 
in photo, and Col. Charles H. 
Coates, center, designed the 
launcher at Fort Benning, Ga. 
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War Waged on Tree-Killing Beetle 


HE strategy of man's recurrent wars 

against insects is typified by the annual 
winter and spring campaign in the Rockies 
against the deadly Black Hills beetle, 
Dendroctonus ponderosae (literally mean- 
ing tree-killer), which destroys great pine 
trees during its reproductive process. 

‘The parent beetle, not more than three 
tenths of an inch long, bores its way into the 
inner bark—the cambium layer—of a pine 
by September, and soon after this, when 
“pitch pockets” show on the outer bark, be- 
traying the presence of the killer, man be- 
gins his war. If undisturbed, the larvae 
from eggs deposited in the sawdust-filled 
cavity tunnel at right angles to the parent's 


is the cure agoinst spread of the tree- 


hole, girdling a tree scores of times and 
blocking the flow of sap through the inner 
bark. This continues until well into July, 
when the larvae, now full-grown adults, 
take flight, and carry the destructive cycle 
to other trees, some of them miles away. 

Crews of men from Federal, state, and 
county agencies push through’ the moun- 
tains all winter, hunting out and marking 
infected trees, to be followed by other crews 
bearing axes. The host trees are stripped 
shoulder high, to expose eggs or larvae to 
sunlight and air, which kill them, then the 
trees are cut down and burned—in one year 
alone this amounted to 50,000 trees. In 
some cases, logs can be salvaged. 


ir. Infected pines are marked, felled, and burned 
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OTH our Russian allies and the Germans 

have recently brought into play some 
new ideas in rocket explosives, the former 
seeming to have attained by far the greater 
success as measured by reports from the 
front. The essential differences in the prac- 
tice of the two are that the Germans lean 
to ground-to-ground and plane-to-plane use 
of the fast-moving explosives, while the 
Russians employ their rocket as a bomb 
from plane-to-ground installations 


German rocket guns throw their pro- 
jectiles in a lob at enemy ground positions 
and have gained range from the series of 


STEPPED-UP FIREPOWER IS SOUGHT 
BY IMPROVEMENTS IN PROJECTILES 


blasts that sends the explosive shell forward 
in a succession of leaps. What the Nazis 
can do with their giant cross-Channel 
“secret” rockets remains to be seen. Plane- 
to-plane fighting, however, after an initial 
success against Flying Fortresses, ran into 
a simple American defense. Extra fuel 
tanks enabled fast Thunderbolts and Light- 
nings to cover bombers on an entire mission 
and pick off the slower rocket planes. 

‘The Russian rocket bomb has been par- 
ticularly effective against German tanks, 
while their planes were subjected to no 
more than the ordinary flak defense. 
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PROPELLING: 
CHARGES 


RUSSIAN ROCKET BOMB. This new type of 
bomb is shot from rails under the wings of o 
plane. The spinner is o sofety device which un- 
winds th the wind and nator 


GERMAN ROCKET GUNS. Firing a self-pro- 
pelled shell at long ronge, the gun at the left 
is being sighted by one Nori soldi 
other connects one of the detonators. Below, a 
crew runs forward fo reload a rocket gun that has 
just been fired, In the foreground is another gun 


How rockets on Luftwaffe fighters are propelled is shown in these drawings by 
G. H. Davis, noted artist of the Illustrated London News, who saw some of the 
development in progress in a suburb of Berlin before the war. Two typos of 
propulsion are used by the Germans—a slow-burning powder and a liquid fuel 
the latter still experimental when viewed by Mr. Davis, but offering greater 
possibilities should the Nazis leorn to control the fierce heat resulting from 
combustion. Rocket-firing tubes ore attached to the planes under the wings 
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‘ent its being shot down by overzeclous Allied fighters or 


Marked with American flags and insignia to 
igh-oltitude bomber was flown from Africa to Wright Field 


‘AA-gun crews, this German Junkers JU-88 


Nazi Plane Yields Secrets 


HERE‘S ONE GERMAN BOMBER THAT FLEW TO AMERICA— 
BUT IT TOOK A COUPLE OF USAAF MEN TO GET IT HERE 


ERHAPS the most closely guarded air- 

craft at Wright Field, Dayton, Ohio, is 
Baksheesh, the first German combat plane 
to fly the Atlantic—tuckily, with an Ameri- 
can crew. 

‘This German Junkers JU-88 high-altitude 
bomber was deliberately flown into the hands 
of the Allied Command by a young Nazi 
pilot fed up with the whole business. The 
two arrived at a field on the island of Cyprus 
last September, to the delighted bewilder- 
ment of all concerned, except the pilot. 

Almost brand new, with less than 50 
hours’ flying logged, the plane was test- 
flown by the British and then, through 
diplomatic arrangements, turned over to the 
AAF for evaluation. Marked with American 
flags and insignia, it was flown to Wright 
Field by Maj. Warner E. Newby and Lieut. 
G. W. Cook, AAF, giving some of our 
aircraft spotters a thrill on the way. 

Baksheesh, Persian for “something for 
nothing,” proved to be a fighting man’s air- 
plane; rough-and-ready, tough, and (to 
quote the Major) the “heaviest and most 
vicious airplane I had ever flown.” It also 
had, still to quote the Major, “more damned 
gadgets than any plane I had ever seen.” 

The JU-88 was minutely inspected and 
studied before leaving Africa and fitted with 
auxiliary gas tanks from a Lockheed Light- 
ning. In testing the emergency dropping 
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gear for the tanks, Lieutenant Cook re- 
ceived shrapnel wounds in his back. He was 
under the tank during the testing, and the 
Bombenbefreiung (bomb-release) button ac- 
cidentally set off explosive charges in the 
wing, which blew the tank, shackle, and 
bomb rack to which it was attached right 
off the wing. 

This incident led to another thorough in- 
spection of the craft for other “tricky” 
devices. It was lucky this was done, for 
another button was found wired to set off 
explosive charges in the tail and completely 
demolish it. This explains why so many 
Nazi planes have been captured with their 
tails missing but otherwise undamaged. 

Flying back to the United States in hops 
of from 900 to nearly 1,500 miles at an 
average speed of 240 m.p.h., the Junkers 
clicked off the 12,000 miles in 5%4 days. 
‘The aircraft gave little trouble, considering 
the nonregulation fuel and equipment that 
had to be used and the myriads of unknown 
buttons and unfamiliar gadgets the two men 
had to work with. Their opinion of the air- 
craft is high; it flew well, the radio compass 
was very good, and the automatic pilot and 
navigational equipment were efficient. To 
these, and to the skill of Major Newby and 
Lieutenant Cook, goes the credit for the 
first flight of a German combat plane across 
the Atlantic. 
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JU-88'S SUCCESSOR, Germany's new JU-! is compared with the plone recently brought to 
America in this drawing by G. H. Davis for the lliustrated London News. With slightly greater length 
‘and span, the 188 hos a new nose and cockpit cover, an upper turret, and more powerful engines than the 
88. Capture of a new, undamaged ship gives our Air Forces men a rare chance fo study secrets of design 
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CLEANING UP tough spots in an advance is 
the specialty of the Army's M-8 motor gun ca! 
riage. Consisting of a 75-millimeter “pack 
howitzer mounted on an M-5 light tank chassis 
powered by two Cadillac eight-cylinder en- 
gines, it is described as the fastest and most 
maneuverable weapon of its type. 


FLAK HELMETS developed by the AAF Ma- 
teriel Command give our combat airmen maxi- 
mum protection from antiaircraft shell frag- 
ments, The M-4 flak helmet, shown at right, 
fits over earphones, microphone, oxygen mask. 
and all other standard flying equipment. 


GRUMMAN HELLCAT 


CFGOF) 
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Us. $+ NAVY FIGHTER 


IN THIS, the second of a series of full-color pin-up 
pictures of American warplanes, Jo Kotula has 
painted the U. S. Navy's terrific new Hellcat 
fighter in action. Built to the specifications of 
pilots who had been up against the Jap Zero, the 
F6F is considered the world’s most powerful car- 
rier-based plane, with its heavy armor, lightning 
maneuverability, and great climbing speed. 
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A RIVETING MACHINE GUN now makes 


joints from one side only, needing no buck- 
ing bar or back support. Threaded on piano- 
wire mandrels, a supply of special hollow 
rivets is inserted in the gun. The operator 


simply turns the handle, and the rivets are 


NUTS are automatically 
inserted into metal plates 
by a feeder developed by 
engineers at North Ameri- 
can Aviation, Inc, Fed 
from a hopper as seen at 
right, the nuts slide down 
@ guide and drop into holes 
as the plate is revolved by 
the two upright spindles 
that hold it in place. Hand 
or foot-operated controls 
halt the flow while another 
plate is inserted. 
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MANDREL 


FINISHED 
RIVET 


set as the withdrawal of the mandrel brings 
the plates together and expands the rivets, 
filling up inaccurately aligned holes, The 
new device, made by R. Decat, of Elmhurst, 
N. Y., is lightweight and upsets 1,200 rivets 
in an hour. 


HARDNESS GAUGE, Four un- 
even teeth test the hardness of 
alloys used in aircraft construc- 
tion, in a gauge developed by 
R. A. Webster, Santa Monica, 
Calif, Hardness is indicated by 
the number of tooth impressions 
left on a tested object. Only a 
slight hand grip is needed, as a 
load spring controls the pressure. 
Left, workers at Douglas Air- 
craft, Inc,, checking metal parts, 
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Ventilation Keeps 
Goggles Fog-Free 


OGPROOF goggles 

fitted with plastic 
windfoil lenses have been 
developed by Polaroid 
Corporation, of Cam- 
bridge, Mass,, for use by 
military personnel. With 
each inhalation of the 
wearer, a stream of fresh 
air is drawn into the 
goggle cavity through 
felt filters located at the 
sides of the goggles. This 
fresh air sweeps across 
the lenses and prevents 
any condensation of the 
moisture given off by 
perspiration and by the 
tear glands and mucous 
membranes around the 
eyes. The incoming air 
then passes through a 
one-way inlet valve and 
into the nose. When the 
wearer exhales, the 
tion closes the inlet valve 
and opens a one-way out- 
let valve at the base of 
the nosepiece. This pre- 
vents the moisture-laden 
air from returning. 


INHALING X 


‘Arrows show how incoming air sweeps 
across the lenses to prevent fogging 


EXHALING 


Cables 


N ENDLESS-ROPE railway in Brazil con- 
A nects the industrial city of Sao Paulo with 
the seaport of Santos. Wire cables costing 
$10,000 apiece are laid between the tracks, 
which traverse a sharp spine of rock separating 
the cities. The railway is a “life line,” hauling 
70 percent of the state's coffee trade. 


The “endless rope” of steel that houls 
the cors winds around the huge wh 

of five 1,000-hp. st 

seen above, which ars 
top of the mount 
must be replaced every 18 months. 
“Locomotives” serve, on upward grad 
to secure the train to the cables; 
downward grades they act as brakes 


The steel cables 
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0 YOU know the insignia of the United 
Nations air forces and their enemies? 

To the earthbound civilian, these colorful 
markings may seem to be a superfluous 
adornment, but to the combat pilot they spell 
the difference between a welcome comrade 
and a dangerous enem 
United States warplanes now carry the 
new insignia displayed on the P-47 Republic 
Thunderbolt at the left. The new design 
differs from the old by the addition of a blue- 
bordered white bar to the familiar white star 
on a blue circle. Wing insignia of American 
planes are carried only on the upper surface 


of the left wing and on the lower surface of 
the right. Fuselage insignia appear on both 
sides, midway between wing and stabilizer. 
Below are shown the insignia of the air 
forces of the United Nations and of other 
Jeading air powers. Like our full-color repro- 
ductions of Army and Navy medals and 
decorations (P.S.M., Aug. ‘43, p. 56) and of 
the flags of the United Nations (P.S.M., Feb. 
“44, p. 92), this feature has permanent value 
for framing and for reference. Watch future 
of POPULAR SCIENCE MONTHLY for 
r features combining pictorial beauty, 
st, and lasting value. 
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“Silver” Mink 


WORTH WEIGHT 
IN GOLD 


This unusually white 
mink will be bred for 
an all-white strain 


ILVER mink coats will one day be 
the pride of feminine wardrobes, 
according to Wallace D, Turner, who, 
in partnership with Edward T. Clark, 
runs the 600-acre American Fur Farm 
at Goshen, N. ¥. Experimenting genet- 
ically with minks that possess an un- 
usual number of white hairs—present 
in all genuine mink pelts—Turner has 
developed a strain with silvery skins. 
These will shortly go on the market, 
selling for around $500 apiece, a spec- 
tacular contrast with the current $34 
celling price for the usual mink pelt. 
Turner feeds his 1,200 needle-toothed 
Minks on Turner's ranch at Goshen, N. Y. fur bearers a special diet of horse meat, 
that shown above, set i \d rows on @ grassy in tomatoes, cereal, alfalfa, and fish, and 
provide shade ond drainage. The feed box is for the young ends their days with cyanide gas. 


When ready for “pelting,” minks are lured from their homes A 
into catching cages. Turner displays a trapped mink in #l 
one below, says it only tafe way to handle them 


full of vitomins and minerals is given 
the minks: Much vitamin A means lustrous fur 


four separate parts—hull, turret, 
first form of the fank models 
fails of one are checked with mechanical drawing 


Tom Thumb Tanks 


ACCURATELY MOLDED MODELS 
TRAIN OUR DESTROYER CREWS 
TO TELL FRIEND FROM ENEMY 


ANK-DESTROYER units, pledged to “Seek, Strike, 

Destroy,” learn to avoid belated or mistaken identi- 
fication of enemy tanks at the Armored Force School, 
Fort Knox, Ky. Here, the Tactics Department turns 
out models of tanks on a miniature assembly line, for 
teaching soldiers to distinguish between Allied and en- 
emy tanks. These small-stale blitz wagons are placed 
on an identification table bearing replicas of farm- 
houses and other landscape features. Colored lights on 
the diorama simulate the effects of sunlight from dawn 
till dusk and even moonlight, sharpening the students’ 
ability to identify tanks around the clock. Built to a 
scale of 1 to 32, the models can be studied for their 
appearance at varying distances, by calculating the 
theoretical range from which the students view them. 


id 
Above, d 


jing the dio- 
rama, the scene appears as though it were about 200 yards away 


2 Several coats of quick-drying, rubber 
. 4 are applied to the pilot model with 
core, lest air bubbles pit the drying mold 


3g When, the pilot modal har been re: 
e rubber mold is encased 
End filled with plastic 


4 bag | takes place in o heat closet 
for thres hours at 135 degrees F. 
Next, rubber and plaster are removed 


from the mold, 
jonded to remove 
ond given a coat of paint 


GIRL ESCORTS who drive 
scooter taxis and scooter 
fire engines are helping to 
solve the manpower prob- 
lem at Grumman Aircraft, 
Bethpage, N. Y. Acting as 
a cabby, one girl drives test 
pilots to planes on the field. 
Another girl follows with 
her “fire-bottle” wagon and 
stands by with cylinders of 
carbon dioxide, ready to 
douse any flames that may 
break out while the plane's 
engines are being started. 
‘The cylinders were designed 
by Walter Kidde & Co., of 
New York. The plane man 
is the Grumman 
amphibian used by the Navy 
and Coast Guard for long- 
range patrol. 


INFANTRY BADGES. Worn in 
the same manner as the wings of 
Air Forces flying personnel, the 
two badges reproduced full size at 
the right have been authorized for 
award to qualified officers and en- 
listed men of the infantry. The 
Expert Infantryman Badge (top) 
will be given to men who quality 
in the use of infantry weapons, 
make a good score in physical- 
efficiency tests, and demonstrate 
proficiency in tactics. The Com- 
bat Infantryman Badge will be 


earned by good conduct in battle. 


“03 MODEL. Back in the days when 
buggy riders greeted passing auto- 
ists with “Get a horse!” the Oldsmo- 
bile was one of the gas-fed pioneers 
that roared up and down country 
roads at breakneck speeds of 15 and 
20 miles an hour. The model at 
the left, of a 1903 “Olds,” is one of 
more than 50 built by J. N. Halsted, 
Omaha, Neb., who has been turning 
out models of various makes for the 
past 10 years. It is highly detailed 
and carefully made to scale. Com- 
plete data on the construction of the 
model may be found in the Home and 
Workshop section of this issue. 


Golor Camera 


Catches ¢ Birth 
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Voliano 


First color photographs of the birth of a volcano were made 
recently in Mexico, where o plowed field wor transformed al- 
most overnight into a towering cone belching smoke, flames, and 
lava. Heralded by local earthquakes, the infant volcano Para- 
cutin first oppeored os a column of smoke rising from a de- 
pression in the ground. Within a few weeks it had thrown up 
‘2 cone 900 feet high ond 3,000 feet across the base. Above, a 
Paramount comera crew, working on moving lava, shoots back- 
ground scenes for Cecil B, de Mille’s “The Story of Dr. Wes 
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‘A HIGHWAY-DEFENSE system blows up 
Jong lines of enemy traffic or stays its fire- 
power when friendly vehicles are passing, 
according to the plan of Clyde B. Cox, Fort 
Ord, Calif, Strips of pneumatic tubing—like 


cREW ASTRII 
ond Poet tank 


those that signal filling-station attendants— 
are laid across the road and connected with 
mortars concealed along the sides. When 
enemy cars enter the zone, a switch is 
thrown at a remote station. As the pneu- 


LIGHTWEIGHT and low-slung, a new 
amphibious tank presents a poor target 
fot the enemy's armor-piercing projec- 
tiles, Byron Q. Jones, Fort Knox, Ky., 
designed it, departing from conventional 
types by placing the engines in detach- 
able units on either side of the central 
compartment. Seated in tandem in the 
center, the crew operate the high-speed 
controls and heavy weapons. Four doors 
afford them easy-escape should the tank 
catch fire or turn over. 


matic tubes are depressed by the rolling wheels, 
air pressure fires the guns, and each unit of the 
column is methodically blasted. This system can 
be installed quickly, eliminating the lengthy job 
of digging up the road to lay land mines. 


A TRIPLE EXPLOSIVE to be 
launched from planes and ships has 
been patented by George Wise, 
Brooklyn, N. ¥. With the aid of a 
time-control mechanism, a mother 
torpedo gives birth in flight to two 
auxiliary torpedoes, which strike 
on either side of the main burst. 


AUXILIARY 
TORPEDO TUBES 


CENTRAL TORPEDO 


ROCKET BOMBS, designed 
by E. P. Aghnides, New York 


City, short-cut to their target 
in a vertical line. Momentum 
gained from the propelling 
charge counteracts the ac- 
quired speed, so that, instead 
of falling with the usual 
curved trajectory, the bombs 
drop almost straight down. 
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Invisibility 
Unlimited 


Army laboratory tests show 


how well camouflage paints 


will work in actual combat. 


To test their weather resistance, points brushed 
‘on wood, metal, and fabrics are placed in this 
drum where, in two weeks, carbon arcs and wat 
jots give the paints the some sun-rain exposure 
that they would get in six months of actual use 


Objects carrying paints ore also put 
under a stream of water and rubbed 500 
imos with a stiff brush. If 50 per- 
cont of paint is lost, it is rejected 


a 
OOES IT RUB OFF? 


DOES IT COVER? 
——~ mz / 


The first thing camouflage point must do is hide 
what is underneath. Here six cc. of point is be- 

applied to 0 square foot of checkerboard to 
how effectively it hides the black squares 


SERIES of rigid laboratory “trials 

that test camouflage paints under con- 
ditions simulating those that they will en- 
counter in actual usage have been developed 
by Army engineers at Fort Belvoir, Va. 
Prime requisites in the paints that will be 
used to hide military equipment from the 
enemy on every front from Alaska to the 
Aleutians are: durability, hiding power, re- 
sistance to fire, and the ability to retain their 
hues under extremes of heat and moisture. 
Shown are some of the ingenious methods by 
which paints are tested for these qualities. 


Shrimp netting to which test paint hos been applied is held 
ot a 45-degree angle over a vertical flame bu 

onkydrous ‘ethyl ok 

burned in the net determine the paint’s r 
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DOES IT BURN? 


By ANDREW R. BOONE 

ERE you to look down on California 

from skyways high over San Fran- 
isco's Golden Gate, you would see on a 
clear day a gigantic mountain-rimmed bowl 
out of which engineers are fashioning a 
food basket of fabulous promise for hungry 
postwar populations. Almost as large as 
Belgium and Switzerland combined, and 
abounding in fertile soil, this great egg- 
shaped bow! alone may produce enough food 
to feed 70,000,000 people. It needs but one 
thing, however—the gigantic and ingenious 
irrigation system that is now in the making 
(P. 8. M., June '40, p. 47). 

Your aerial view would provide some idea 
of the size of the engineering works that 
are required to do the job. Stretching be- 
fore you would be 22,500 square miles of 
land cupped between the Sierras and the 
coastal mountains, ‘This is California’s Cen- 
tral Valley—a farming empire that in the 
past has been ravaged alternately by floods 
and drought. 

When the $500,000,000 irrigation system 
swings into full operation, it will hold back 
water with one hand and distribute it sea- 
sonally and geographically with the other. 


To the irrigated 3,000,000 acres in that area 
which today yield good crops will be added 
twice as many more, with food-growing 
potentialities that will stagger even those 
accustomed to thinking in global terms. 
Let’s look at a few specific aims in the dar- 
ing scheme. It proposes to drive from cen- 
tral California, as (Continued on page 98) 


One of the big jobs in irrigating Colifornia's Central Valley is to transfer water from the Sacromento 
river to the San Joaquin at the rate of 4,000,000 gallons an hour. Once canals are completed, the 
snows of Mt. Shasta, 600 miles away, will help water farms and cotton fields (below) in the Fresno area 


Photos by U. 8, Bureau of Reclamation 


SHASTA AND KESWICK DAMS, 
on the upper Sacramento, impound 
water for flood control, irrigation, 
and hydroelectric power. Shasta 
is 602 feet high, 3,500 feet long on 
crest; storage reservoir, 4,500,000 
acre-feet. Keswick: 138 feet high, 
1,027 feet long; creates afterbay 
for Shasta. 


HOW ENGINEERING 
IN CALIFORNIAS 


DELTA CROSS CHANNEL, 50 
miles long across the easterly edge 
of the delta, will divert 10,000 sec- 
ond-feet of water from the Sacra- 
mento to the Joaquin. The 
Sacramento now delivers t 
thirds of the valley's water supply 
serves only one third of its irri- 
gation system. 


CONTRA COSTA CANAL will 
litt water 124 feet above sea level 
for a 46-mile run along the shore 
of Suisun Bay to serve irrigation 
canals and industrial centers of the 
San Francisco area. With a diver- 
sion capacity of 350 second-feet, it 
will take water from the San 
Joaquin. 
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FRIANT DAM blocks the upper 
-~ San Joaquin where it comes out 
of the Sierra Nevada. Its mas- 
sive concrete barrier, 320 feet high, 
3,442 feet long at the crest, and 
280 feet thick at the base, creates 
a storage reservoir of 520,000 acre- 
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FRIANT-KERN CANAL. Water 
will flow through this 160-mile- 
long, conerete-lined gravity canal 
from Friant Dam to replenish the 
dying Kern River and supply life- 
giving water to five counties. On 
its way, it passes under the Kings, 
Kaweah, and Tule rivers by means 
of siphons. 


SAN JOAQUIN pumping system, 
100 miles long, will connect the 
delta with the upper San Joaquin 
at Mendota, lifting surplus fresh 
water from the Sacramento to 
supplement the scanty supply in 
the southeastern end of the valley. 
Will have a diversion capacity of 
4,600 second-feet. 


‘one of the main canals of the 
Slough to the forms, cities, and war plonts that lie 


far inland as Sacramento and Stockton, salt 
water which backs up 100 miles in periods of 
low river flow; divert from the Sacramento 
River into a 50-mile-long canal a great 
stream of water, transfer it to the lower San 
Joaquin River Valley, lift it 125 feet into an- 
other canal, and transport it 110 miles; 
create 24 surface storage basins and: build 
flood-control dams for a score of untamed 
waterways; carry water to far-flung ranches 
in 395 miles of canals; create new resources 
of hydroelectric: power at Shasta and Kes- 
wick dams; store in an extensive system of 
natural underground reservoirs 7,500,000,- 
000,000 gallons of water which farmers 
may use to irrigate their land, and extend 
year-round navigation up the Sacramento 
to the big food center of Red Bluff. 

‘These are all in the master plan. Work- 
ing them out are engineers of the U. S. 
Bureau of Reclamation—charged with plac- 
ing the Central Valley project in operation 
as soon as possible—and state engineers 
who are developing a water plan for Cali- 
fornia as a whole. 

‘Your aerial panorama would also show 
you how it is coming along. In the dis- 
tance you would note a quintet of canals, 
their smooth contours contrasting mark- 
edly with meandering streams. Friant-Kern 
Canal will slash the southeast corner 160 
miles from huge Friant Dam, with its stor- 


age capacity of 170,- 
000,000,000 gallons. 
Madera, already in op- 
eration, cuts 37 miles 
north from Friant to 
Ash Creek. The San 
Joaquin pumping sys- 
tem will arc 100 miles 
arourid the west side 
from Tracy to the San 
Joaquin, near Mendota. 
The 50-mile delta cross 
channel will bring 
northern water to the 
south. Contra Costa 
carries fresh water 
from Rock Slough to 
farming and industrial 
communities as far 
west as Martinez, at 
the lower end of Suisun 
Bay. 

Near at hand, you 
would perceive a great 
heart-shaped storage 
basin, its point at Pitts- 
burgh, its upper Teaches 
touching Sacram 
and Stockton, ‘This bas 
sin, whose 500 miles of 
sloughs and streams in- 
terlace 400,000 acres of 
rich farm land, holds the key to the great 
transformation’ of California’s agriculture, 
But a question perplexing engineers is how 
to drive salt water downstream from the 
delta pool and transfer fresh water from 
the Sacramento River Valley in a single 
operation. 

Basically, the problem represented by the 
Central Valley arises from the fact that 
two thirds of the water reaching the sea 
flows down the Sacramento, which serves 
only one third of the valley's acres; the 
other third, coursing down the San Joaquin, 
must serve two thirds of the total acreage. 
It is for this reason that tremendous quan- 
tities of water are to be carried south into 
the San Joaquin, where they will be dumped 
into the Mendota pool. 

Engineers believe they also have the an- 
swer to the problem of depleted under- 
ground water supply. Throughout an area 
100 miles long, between Fresno and Bakers- 
field, water will be turned from the Friant- 
Kern Canal to spread over porous beds of 
dry streams and abandoned acres. As it 
seeps through sand, clay, gravel, and stone, 
pressure and flow combirted will raise the 
level of wells scores of miles distant. Even. 
the 24 major reservoirs that loom large on 
the blueprints of the mammoth project are 
expected to hold less water than the great 
subterranean storage tanks. 


ings water from Rock 
st of San Francisco 
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= _ Obselvesisne helpsy students\ 


“stars that gu 1@ navigators. | 


Instrument's base is cimed at true 
north by pointing arrow at polestor 
Borrel is set parallel to sorth's 
aris with the aid of a latitude scale 
Borrel is then turned until I 
of the date and the hour coincide 
Dota on chosen star—in this cas 
Betelgeux—are listed on the barrel 
Dome is now rotated to the stor's 
sky longitude, of siderecl hour angle 
With tube elevated to given decli 
nation, obi cted stor 


ESIGNED especially for training students 
Dit navigation, this new star finder helps 
them to locate, within a margin of error of 
less than one degree, dozens of stars by which 
ships and airplanes plot their courses. Called 
the Observoscope, the instrument lists on its 
barrel the sidereal hour angle, declination, 
and right ascension of 65 “navigator’s stars” 
employed in American and British systems, 
Using these data, and adjusting the instru- 
ment as outlined in the captions above, the 
observer, on peering through the instru- 
ment's tube, finds himself looking at the star 
he has selected. By: studying its position 
with relation to the other stars, he quickly 
learns to recognize it with the unaided 
eye. The Observoscope is manufactured by 
John A. Millar Laboratory Associates, Inc 
Newark, N. J. 


D) ON'T be ou'll never see any of these 
aeronautical monstrosities winging over your 
home, Each of thom represents what would happen 
if one group of specialists in the aircraft industry 
had its way in designing the plane as a whole. 

The equipment group, for example, thinks that 
accessories and gadgets are the most important part 
of the plane, Its ideal design would look something 
like the flying luxury liner at the right, ‘The power- 
plant group would make its plane all engine; the 
empennage group, all tail; and s0 on 

Our drawings by Douglas Rolfe are based on 
sketches by C. W, Miller, Vega Aircraft engineer. 
The all-glass plane credited to the enclosure group 
was the idea (appropriately) of Elmer Lundberg, 
design engineer of the Pittsburgh Glass Company. 


ELECTRICAL Group 


SERVICE GRoup 


Now a veteran of action 


hibian quarter- 
M,, June ‘43, 
to 
ond foe. Here are sor 

Is of its constructi 
thot can now be disclosed 


New Facts 
ABOUT THE 


Seagoing Jeep se z 


Rear view (top) shows rudder and propeller. The 
rudder wags when the steering wheel is turned. 
Above: adjusting hinged surf shield at the bow 


If the storter won't work, the engine can be 
cranked by hond through a port, as shown below 


thet regulate 


Four lifting eyes pro- 
vide hoisting holds. 
One is shown ot left 
with its cover removed 


ee 
La 


We 


t 
NLISTING spiders in the 


war effort is the busi- 
ness of Mrs, Nan Songer, of 
Yucaipa, Calif, Hairs, some 
as fine as 1/500,000 of an 
inch, are used in many kinds 
of precision instruments, 
and to meet wartime de- 
mands Mrs, Songer makes 
the gossamer threads of 
spiders available to indus- 
try. ‘The spider is fastened 
to his work block of yucca 
wood; tickling his nerve 
centers stimulates him to 
begin spinning. As the 
thread comes from the 
spider, it is wound directly 
onto a steel frame. The silk, 
a quick-drying secretion 
from microscopic abdominal 
glands, varies in size with 
the age, sex, and type of 
the spinner. Among Mrs. 
Songer’s workers are poison- 
ous black widow, 


As the spider spins it, the delicate 
silk is wound directly onto a 
frame, which is then set aside 
the threads to dry. Below, th 
of the spiders—fastened with hair- 
pint—ore put to work on one block, 
which makes it easy for Mrs. Song- 
er to keep close watch on them 


Photogrophs by BEN WHITE 


Twelve frames of the silk, each of 
them secured to protect the thread, 
ore shipped in specially made box 


Becouse spiders are connibals, each must be given 
@ room of its own for leisure hours. Mrs. Songer 
both housing and diet her special attention 


WAR LEAVES ITS MARK ON THE 


The Coast Guard has a big job 
in maintaining our lighthouses, 
buoys, and other navigational 
aids under wartime pressure, 


By ALBERT Q. MAISEL 
Photogrophs by 
ROBERT F. SMITH 


IN TIME of peace, the U.S. 
Coast Guard maintains 
thousands of aids to navi- 

gation — lighthouses, light- 
ships, radio beacons, buoys, 
and channel markers—up 
and down our coasts and in 
Alaska and our other pos- 
sessions. With the war, this 
division of Coast Guard 
work has doubled and re- 
doubled, taking on new im- 
portance and new dangers, 
In distant harbors all over 
the world, the Coast Guard 
has had to survey and mark 
channels, harbors, and mine 
fields, its men working in 
frequent danger of sub- 
marine or air attack from 
the enemy. In our own 
waters, also, its job has 
doubled as shipping has in- 
creased by leaps and bounds 
and as harbor-defense works 
have introduced new haz- 
ards to navigation. 
Basically, the job of all 
navigation aids is to guide 
ships along the coast and 
into our harbors by warn- 
ing them away from dan- 
gerous spots. In peacetime, 
Such dangers are presented 
by rocks, shoals, wrecks, 
and similar obstructions. In 
wartime, there are the added 
complications of mine fields, 
antisubmarine nets, and 
new anchorages required by 


Shining up @ safeguard of 
the sea: A Coast Guards- 
man polishes the lenses of 
buoy that hos been recon- 
ditioned for anoth 
months or so of service 
guiding mariners to port 


WAR POSES PROBLEMS IN NAVIGATION AIDS 


REFLECTOR BUOY. Giving out no TILTED BUOYS, such as those 
light, this buoy offers no help to supporting submarine nets, carry 
the enemy, but Its bond” of reflect: on ingenious mechaniom thet 
ing materiol glows brightly in the keeps the marking light upright 
beam cast by o friendly searc to project its rays horizontally 


COLLISION tokes o heavy toll omong buoys in wartime, owing to float- 
ing mines, wreckage, ond navigators unfomiiar with their harbors, Here 
Lt. H. V. Pederson, veteran Coast Guard officer, examines a casualty 


BELL. Four clappers suspended 
around the bell swing to strike 
it as the buoy pitches, produc 
ing the familiar mournful bong 


GONG BUOY gives out o chime signal 
of four notes easily distinguished from 
@ bell buoy, Each of the four gongs has 
its own clapper swinging independently 


WHEN THEY CANNOT BE SEENMIN- FOG 


WHISTLE. Wave action generates 
air pressure, which is controlled 
by o specially constructed valve to 
make a low, eerie, whistling sound 


convoys at their points of rendezvous. special significance and meaning to the 
Many of the devices used by the Coast mariner, 
Guard are swathed in secrecy. Should their As a ship comes toward a harbor, the 
details fall into the hands of the enemy, navigator steers a course between two 
they might aid submarines to destroy buoys which mark the entrance to the 
whole convoys of our ships, But the Coast channel, a conical red “nun” buoy marking 
Guard, and all navigators, still place their the right-hand margin, a cylindrical black 
greatest reliance upon such devices as light- “can” buoy marking the left. These may 


houses and buoys, whose basic 
were developed long before the war, 
wartime conditions, 

At the outbreak of the war, the 
more than 17,000 buoys in use 


coast; today, this number has been 
stantially increased. Buoys differ v 
in size, shape, and type, and each 


principles be 


were 
along our 
sub- 


has its 


located far out to sea, but once the 


but mariner has found these buoys his course is 
whose operation has been modified to meet 


clear, for always within 
will be the next pair of ch 
until he has found his way to a dock or safe 
anchorage. Buoys with red and black 
horizontal bands indicate obstructions or 
y channel junctions. 

Other co 


sight or sound 
nnel markers, 


ors are used for special pur 


THIS IS HOW A DAMAGED BUOY IS TAKEN UP FOR REPAIRS AND 


This lighted gong buoy has been reported list 
ing 10 thot its light cannot be teon from the 
seaward run of the channel. Into ection gous 
a specially designed Coast Guard tender 
equipped with a derrick for lifting the big. 
heavy markers aboard. On the deck of the 
ship, seamen scrape through a year's accumu: 
lation of bornacles to diagnose the trouble 


With its steel body stove in, the buoy must go to the 
repair yard for reconditioning, while a replacement is 
loft in its stood. The damaged marker gets a complete 
overhaul, which includes scraping off the barnacles, 
painting, and inspection of all mechanical parts, The 
Coast Guard repair yards, located at strategic points 
clong our coostlines, have equipment and personnel for 
doing this work with the utmost speed and efficiency 


heavy blocks 
is capable of holding even the largest buoy in pl 
against the pulling of wind and sea in ony weather 


White buoys mark anchorages; yellow ones, 
quarantine anchorages. A white buoy with a 

green top signifies an area in which dredging OR TIDE Ri 

is being carried on. A black and white, hori- AND 
zontally banded buoy marks the limits of areas 
in which fish nets or traps are permitted. 

A large proportion of all buoys carry lights 
so that they can be seen by mariners at night. 
Here again color is important, green lights OINT Oo ATI 
marking the left sides of channels as you go 
in, and red lights the right sides. To further 
facilitate identification, flashing lights are 
often used so that the navigator, in the dark MOORING. A heavy chain tethers the buoy 
of night, may distinguish one buoy from an- 10 its sinker resting on the ocean floor, while 
other, or slowly flashing lights indicate the © counterweight keeps it upright. When water 
Ra ed it deep, lorge buoys must be used to support 


the weight of the long chain, Pockets in the 
Quick-flashing lights—60 or more flashes  byoy body hold cylinders of gas for the light 


PUT BACK INTO THE SEA 


Freth ond clean in its new coat of paint, the rebuilt 
«© storage yord. WI 
ct position is check 


ks. When the exact location 
followed by the buoy itself. its pockets 
resh gas cylind ready for another 
long tour of duty guarding the sofety of seafaring men 


y 


\ BELL supplements 
he light when o fog 
ets in at tho station. 
tis rung by @ spring 
mechanism that is 
yound each half hour 


LIGHTHOUSES are n 
to be. Augmented 
id operate the mony devices for protection 
ipping. Many lights use commercial power 


per minute—are placed at sharp turns or sudden 
constrictions of the channel and call for special 
caution, If the light consists of quick flashes 
interrupted by dark intervals of about four 
seconds between flash groups, the navigator 
knows that he is heading toward some obstruc- 
tion or a junction of channels. Short and long 
flashes alternating mark the center of a wide 
channel, and tell the navigator that he should 
pass close to the buoy for greater safety. 

‘While lights on buoys facilitate nighttime navi- 
gation in good weather, sound is utilized to 
achieve a similar end in fog or storm. Thus, 
lighted and unlighted buoys at important points 
are equipped with whistles, bells, or gongs oper- 
ated by the motion of the buoy in the water. 

‘More than 107 types of buoys have been de- 
veloped to cope with differing conditions met at 
various buoy locations. Very large buoys must 
be used in deep water to support the long chain 
which connects the buoy to its anchor on the 
bed of the sea, Smaller, extremely rugged units 
are moored in rough, shallow waters, and are 
designed with low centers of gravity to remain 
nearly upright despite the heavy pitching of the 
waves. Broad, round-bottomed buoys are used 
in shallow waters. 


FUEL. Whatever thi lor light source, 
‘ousiliary or stand-by equipment must be on 
hand for emergencies. Here a keeper tests 
his auxiliary supply of gos for the light 


stant, pre 
eccurately mnod "flthes’ thet 
the lighthouse from others olong the coast. 

ry are turned by a clockwork mecha- 
nism which is wound up every four hours 


A WELSBACH MANTLE, heated to incan- 
descence by a gas flame, is a common source 
of light. Its rays ore greatly magni 
lenses for visibility from far out af 


PLASTIC BOARD, half the weight of 
aluminum, has been developed for struc- 
tural uses in warplanes. Shown at 
right, it does not shatter when pierced 
by a bullet, and may be cut and bent 
into innumerable shapes. It finds prin- 
cipal application in supports for bullet- 
sealing fuel cells. 


OLD RAZOR BLADES, clamped two at 
a time in the jig below, slice cardboard 
tubing, fed from right, into segments 
Chemically treated, the slices serve as 
insulation in miniature motors. 


POPULAR SCIENCE 


FUMES from a new smoke- 
screen generator devel- 
oped for the U. S. Navy by 
the Chrysler Corporation 
quickly blanket land tar- 
gets from the enemy. 
Mounted on a trailer, it 
is towed around as re- 
quired by shifting winds. 
Oil circulates in the fluid 
drive of a six-cylinder au- 
tomobile engine, where it 
is preheated to high tem- 
perature by the racing 
motor. Atomizer nozzles 
feed the hot oil into the 
exhaust manifold of the 
engine, where it turns to 
vapor and is discharged 
from a stack. Two 55- 
gallon tanks carry the oil. 


109 


new ideas froma tl 


Cigarette with a striking tip that 
fgnites when rubbed against a \ 
ifiiking surface of the type used ) 


Gevised by Alfred D'Annunzio, 
Roosevelt, N. ¥., to relieve smok- 
era of the need of carrying 
faatches, The addition of the tip 
Goes not alter the size or shape of 
the conventional cigarette. It is 
tlnimed that the tobacco flavor is 
not affected. 


SS 
PAPER IN es 
_- \, FEEDING — - “ 


RACK +s FINGER 
FEEDING 
2 FINGER 


‘A PAPER RACK mounted on 
the carriage of a typewriter 

the insertion of paper 
fnto the machine. A quick 


Jeases a single sheet, or set of 
sheets (where carbon copies: 
‘re being made), for proper 
engagement. ‘Designer is C. Ww. 
Potter, Waltham, Mass. 


COLLAPSIBLE BED. Folding into a 
this bed can be con- 


piece of furniture. A pivot enables the 
pit to be swung at right angle to Its 
housing, The idea comes from D. F. 


FRANK HUBBARD 
Ebbert, Wheeling, W. Va. 
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Drawings by 


By JACK O’BRINE 
Photographs by William W. Mortis 


ECONNAISSANCE radio flashes the 
news. Retreating enemy forces, hard- 
pressed on the flanks and pounded in the 
middle, have blown up the great bridge, 
cutting off pursuit by our armored division. 
It could be a serious setback. But let’s 


At Topo headquarters, overlapping cir photos 
made by a reconnaissance pilot ore fitted to- 
gether and taped to form a mosaic map of area 


3 A sottimon lays out grid ings by construct 
fag perpendietiaral tether hese lees, Gk 
Sisle pepe ieeetamraies etal 


MARCH, 1944 


TO VICTORY IN FAST-N 


together smoot 


MING ATTAG 


see how an American general will handle it. 

Minutes after receiving the news, the 
general dictates an order. It’s a curious 
order. He doesn’t want assault boats, bridge 
repairmen, or amphibious jeeps. He wants 
a map—a particular kind of map—at once. 

To the rear, in carefully camouflaged 
operational position, topographical engineers 
await just such an order, The boss of the 
outfit is an alert young lieutenant. His 


Moistened prints are “feather-edged," or 
torn with r or edges, so they will paste 
without conspicuous lin 


4 Place nomes ond other information must bo 


inked in on the mosoic, A mechonical let- 


tering set with -tulerlike template speeds job — yr 


11 


RETOUCHING is done on the neg: 
here the negative goes to the map- 

made from it, The pla 
is lithographic offset press, whict 


company functions like a miniature bat- 
talion. It has three platoons—one for field 
survey, another for camera-reproduction 
work, and the third comprising computers, 
draftsmen, and photographers. They are all 
alert for the call that comes clicking into 
the command-post tent. 

It reads: “Rush photo map HP-C area 
showing bridge site and vicinity both sides 
river. Prepare 5,000 copies immediate de- 
livery our units here.” 

‘The lieutenant immediately puts through 
a request to air-support command for aerial 
photographs of the area. 

At air-support headquarters, a young re- 
connaissance pilot is assigned to the mis- 
sion. He's off in a cloud of dust, and soon 
his automatic, oblique-set camera is clicking 
sequence shots of the bridge area below. He 
lays his course carefully, shooting the area 
in strips as he flies back and forth. A 60- 
percent overlap is allowed on each strip 
to give the map makers plenty of prints to 
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with opaque paint. From 
n trailer, wh 

placed in 1 
rolls off 20-by-22/2 
ts at the rate of 5,000 an hour to supply units involved 


TRIMMING NEGATIVES. After the 


production plate ond str 
work ona glass table lighte 


Compact, mobile equipment helps 
the Army's map-making magicians 
work their miracles. The rear of 
the darkroom truckcan be opened 
out, as above, and covered wit 
© torpaulin to give more space 


work with, “Shooting” completed, the pilot 
stuffs the film into a tube and lets it para- 
chute down over “Topo” headquarters. 

Map makers are waiting. This is where 
they go to work. Their step-by-step pro- 
gress is shown on these pages in pictures 
and drawings. The miracle: Less than 20 
hours after the general's order arrives, ‘ 1¢ 
topographical engineers have placed in their 
commander's hands a slick, 20 by 22%4-inch 
mosaic of the bridge area, and 5,000 copies 
have reached the units concerned. Should 
more be required, they can be run off at the 
rate of 5,000 an hour. 

But why the map? It’s the general's key 
to future operations. It tells him at a glance 
the safest, most practical point at which to 
fling a ponton bridge across the stream. It 
shows him the exact width of the river at 
that point. Revealing the position of the 
enemy with relation to this operation, the 
map indicates how much armed protection 
will be necessary. It shows the situation of 


POPULAR SCIENCE 


Another order throws the combat engineers into action 
(P.S.M., Dec. "43, p. 86). Three more hours, ond our or- 
mor is rolling ccrott the river on the new ponton bridge 


MARCH, 1944 


Just 20 hours a! he asked for it, 
‘the general has his map showing the 
best place for a ponton bridge, with 
cll detoils of the surrounding country 


roads on the opposite river bank 
and, equally important, what to 
expect in the way of natural con- 
cealment for assault troops estab- 
lishing the bridgehead. With the 
map before him, the general 
knows just what to do to over- 
come the temporary advantage 
achieved by the enemy in blow- 
ing up the big bridge. His orders 
rattle off—and, only three hours 
from the time he received the 
photo map, our armor goes pound- 
ing across a new bridge to take 
up the pursuit of the enemy. Con- 
structed of pontons and steel, the 
bridge can be built to span as 
much as 330 feet of water. 
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“BABY FLAT-TOPS” that have been con- naval operations. The above photograph, 
structed by the Kaiser Shipbuilding Com- which is the first to be released, shows one of 
pany are now being used by the U. 8. Navy _ the new small aircraft carriers of the Casa- 


as escort vessels in the various theaters of blanca class. 


A WORLD GLOBE incorporating a celestial sphere 
that shows 22 navigational stars has been de- 
signed by F. H. Hagner, of San Antonio, for ce- 
lestial navigation in life rafts. This one-pound 
Plexiglas instrument elimi- 
nates the need of a sextant, 
compass, and almanac. 


KNITTED WOOLEN CAPS 
carrying visors and ear flaps 
are being issued to American 
soldiers stationed in temper- 
ate zones. The snug-fitting 
cap can also be worn under 
the regulation steel helmet. 
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POISON GAS by the 
tankful lies waiting to 
be packed into Allied 
bombs and shells 
should the Germans 
resort to this barbar- 
ous instrument of war 
in a final desperate 
effort to stave off de- 
feat. Shown at the 
left are only a few of 
the thousands of cyl- 
inders of poison gas 
that are being held in 
readiness at eastern 
U.S. arsenals. Should 
the occasion arise, 
Germany could be 
quickly outfought in 
this type of warfara 
by virtue of Allied air 
supremacy. 


POPULAR SCIENCE 


Trailers 
Does Truck’s Job 


SIX-WHEELED cousin of 

the jeep, weighing only 
3,300 pounds, is being tested as 
a substitute for the slower, 
5,500-pound Standard AAF Tug 


With special 
designed for it by the AAF 3 
teriel Command, it can do the 
work of a 2%%-ton, 6 x 6 Army 
truck, 

Known as the Tractor Tug 
(Airborne), the little giant has 
a flat body platform which is 
piled with sandbags to give trac- 
tion when it is used for pulling 
heavy planes over soft ground 
around landing strips. Flyers 
ride it to dispersed aircraft. 

‘A van-body trailer serves as 
@ wheeled packing case for de- 
livery of the tug to the front; 
after that, the tug pulls the 
trailer as a general cargo carrier 
or as an ambulance litter carrier. 
A utility-rack trailer has de- 
tachable hoist and jack fittings 
for changing engines in planes. 
A technical-supply trailer car- 
ries plane parts and supplies in 
built-in drawers and cabinets. 

Sixty-five percent of the tug’s 
parts are interchangeable with 
those of the %4-ton truck (jeep). 
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Von-body trailer corries 
rector tug to front. It 
con serve of ambulance 


Technicol-supply trailer is @ rolling 
shop stockroom, with built-in drawers 
ond cabinets for parts and suppl 


lity-rack trailer has re- 
movable ie 


gine transport, Af 
many of the instruments shown above you can 


| Tireless silent partners of 
our fighting pilots answer 
. their every question about 

flight, engines, and avigation. 


By JAMES L. H. PECK 
Drawings by Stewart Rouse 


"WO eyes and two ears are not sufficient 

for the pilot of today’s fighter or bomber. 

In front of him in his cockpit is a somewhat 
confusing panorama of figured dials whose 
mute faces give him an amazing amount of 
information about the airplane he is flying. 
Some reveal the pulse and respiration of the 

big power plant; others guide the flyer 


PITOT-STATIC Lica 
TUBE eat 


secre 
IR under both SARS 
impact and Qecmic 


static pressure goes 
to instruments. 


STATIC pressure 
FO INSTRUMENTS, 


through darkness and fog which even the 
keenest eye could not pierce; still others 
indicate the position of the plane and how 
it is behaving in flight under conditions in 
which the airman's senses would only trick 
him into serious error. Perhaps the most 
remarkable of all is a gadget—in reality a 
combination of three instruments—that can 
take over control of the plane and fly it un- 
erringly on the proper course more smooth- 
ly than any human hand. 

‘These are precision instruments in every 
sense of the term. A few of them are pres- 
sure-actuated; these measure the weight, 
elasticity, or impact of the air surrounding 
the plane and translate these data, through 
static tubes or (Cont 
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THE TURN-AND-BANK INDICATOR 


4 


4 


THE AIR-SPEED INDICATOR 


SIDES warning the pilot of approaching 
stalls and dangerous speed in dives, the air- 

speed indicator helps him in gauging his fuel 

consumption for his range estimate. 


THE RATE-OF-CLIMB INDICATOR 


IT INDICATES SPEED OF 
CLIMG OR DESCENT 


HORIZONTAL AIR TRAVEL PER MIN 


CTUATED by the Pitot tube’s static 

air inlet, this instrument helps the 
pilot check on engine-power output, in- 
terception of enemy planes, and other 
factors. It is a key instrument in glid- 
ers. As in all static instruments, there 
is a slight lag in its operation to be 


considered by the pilot. 


"RATE 


impact pressuRe 


GROUP” 


INVALUABLE for blind flying, 
this instrument corrects errors 
of the pilot's unaided senses and 
keeps him from overcorrecting 
when errors are discovered. The 
ball that shows bank angle is an 
improvement over the old pendu- 
lum type, which would not work — giack ball, shown cen- 
under certain conditions. The fered, js moved right 
liquid in the tube keeps the ball ond left by centrifu- 
from moving too fast. The gyro- gal force or gravity 
operated turn indicator registers 
angles of turn instantaneously as 
they are made. 


AIR mer ro GYRO GYRO MOVEMENT 
PROPELUNG JET (DAMPER 


Qvenen oyno nesisrs 
Fonn sy mering. 


HWAIRSPRING KEEPS LINKAGE TIGHT 


ed of plan 
the dial graduations 
run above the latter 


Deane ss vescenoms, 
SO ATMOSPHERIC, OR 
StaTic, PRESSURE IN 
This TUBE fs 
INeREASING. 


TUBE VENTS 
DIAPHRAGM 
PRESSURE INTO AIRTIGHT CASE SO 

THAT WHEN PLANE RESUMES LEVEL, 
FLIGHT, POINTER RETURNS TO ZERO. 


Note: cuimains, unceasing staric: PRESSURE EXPANDS 
DIAPHRAGM SHRM, DIAPHRAGMS WHICH MOVES LINKAGE $0 
SND PROCESS 15 REVERSED THAT POINTER INDICATES SPEED DOWNWARD 


TAUITUDE IN FEET 


Courass CARD 


OTH of these instruments are governed 

by the earth's magnetism. The white 
“lubber line” of the former indicates the 
direction of the plane. The aperiodic com- 
pass employs an arrow to show the plane's 
direction with respect to the selected course 
and the earth's north magnetic pole. 


sensitive diaphragms, into readings on the 
pilot's instrument panel. Some deliver their 
vital message by way of cables or flexible 
drives connected directly to the engine. 
Some depend on vacuum reaction, ofl or 
fuel pressure, or mechanical linkage. A 
great many are shocked into life when the 
pilot flips an electrical switch. By whatever 
means instruments are operated, they must 
function reliably despite engine and air- 
frame vibrations, despite temperature 
changes that run the gamut from tropical 
to arctic, and despite the fact that the plane 
may be nosed downward in a power dive, 
lying on its back in a loop, or tipped over 
on its side in a vertical turn. 

To make the maze of dials a little less 
confusing, airplane instruments can be di- 
vided into three groups: flight, engine, and 
avigation. 

‘The key instrument of the flight group is 
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THE ALTIMETER 


SSENTIALLY an aneroid barometer, 
the altimeter shows elevation above 


only the h 
plane above the level 
of the toke-off — not 
distonce from plone 
to the terrain below 


ight of a 


Axero must be added 
dings: 3 shown 
stands for 30 
; 33 for 330 


AtLows FOR 
NORTH-SEEKING EXPANSION OF 
MAGNETS. LQUIDINCASE 


APERIODIC 
MAGNETIC 
COMPASS 


Compass is damped with 
liquid to prevent diol 
from swinging too fost 


the turn-and-bank indicator, a combination 
of a gyroscope and a super spirit level. It 
informs the pilot when his plane turns, the 
rate of the turning, and whether or not the 
turn is being made with the proper propor- 
tion of bank—the latter being revealed by 
the position of the ball in the glass tube. 
The turn hand swings to left or right of a 
central, vertical position immediately upon 
the beginning of the turn and stops when 
the turning action ceases. The speed or 
radius of the turn is indicated by the distance 
off center the turn hand swings. This is a 
pressure-actuated gyro instrument in which 
a jet of air from a Venturi tube (mounted 
outside on the plane's fuselage), or an 
engine-driven suction pump, blows upon a 
small turbine that spins the gyro. 

The air-speed indicator tells the pilot how 
fast his ship is flying through the surround- 
ing air, by utilizing (Continued on page 121) 
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GROUP” 
THE ARTIFICIAL HORIZON 


HEN the weather makes 
ean nomiou ie vsee8 it impossible for him to 
frown consacray see the actual horizon, the pilot 
must rely on the artificial- 
horizon instrument to show 
him the position of his plane. 
This device acts as an im- 
portant check on the pilot's 
senses, for often he will believe 
a he is in a climb when actually qh. gp¢, =o 
FOENMON ARSC | he is ina dive. The horizontal Jes, psy, tomatic how 
white bar, indicating the ac- prised of the relation 
tual horizon, is kept level con- of the plane to the real 
stantly by an air-driven gyro. horizon while the plone 
‘The white marker at the top of banks, bs, or glides 
the dial is attached to the gyro 

and remains centered over the 

horizon bar, registering the _Qowecmaenwuns.s0 
Sapiee bes escent har asec 


pase 


Easier ance 


Powren 


neneD 70 6¥R0 
Case EXTENDS THaQUEA 
Stereo orm cea 


ROUND THE GYRO AND BAR 


ONSIDERED more dependable than 

a magnetic type of compass is this 
gyro direction finder. Locked in its case 
and turned to the desired compass head- 
ing, the spinning gyro, when released, 
continues to maintain that heading. 


GYRO wee. SPINNING 


compass (see upper eft) 


the readings lack a zero 


Gyno compass Must 
BE RESET OCCASIONALLY 
TORKED HEADING. 
Poses” > 
Cees eRO SOT 
Goiner Twist rs 
GNBAL Wee Wovoe SETS 
FOR DesiRED HEADING, THEN 10108 5 PULLED 
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THE TACHOMETER 


URING the engine warm-up period, 
TITRE ath a naan this instrument advises the pilot of 
a eee condition of engine via indicated r.p.m.'s. 
( When warmed engine delivers rated 
rp.m., take-off may be made. In flight 
a sudden drop in rp.m.’s without re- 
tarding of throttle warns of engine trou- 


complete revoli 
dial foc 


TACHOMETER 
Siac 


jin engine's r.p.m. to 
be accurately recorded 
FuBUBLe sWArT CARRIES ENGINE 

TURns To TACHOMETER 

ble, and the pilot should 
land and locate the trouble 
to avert serious engine 
damage. 


‘AND LIFTING PLUNGER JOPONTER By UNKAGE 


THE OIL-PRESSURE GAUGE 


HIS device indicates the pressure in 
pounds per square inch at which the 
oil is being pumped to lubricate an en- 
gine’s moving parts. One dial is used for 
cunveo 
Qyeicen woe 
STRAIGHTENS 
A UTTUE 
Sst, The numbered arrows 
above give readings 
for engines 3 and 4 
on the starboard wing 


Saessune the plane's port en- 
gines; a second dial 


ovement oF tusecanaigo for the starboard en- 
TO POINTER BY LINKAGE gines. 


= — = N ABRUPT drop in this gauge’s 
Asteamtsstne St aneacroe™ reading indicates one of three 
things: the fuel lines are clogged, 
the supply of fuel is running low, 
or the fuel tanks have been dam- 
aged, as in combat. If the plane is 
equipped with emergency or auxil- 
iary fuel tanks, the pilot switches Low pressures warn of 
at once to prevent loss of power. @ dimir supply 


INDICATES TEMPERATURE OF S fl Net pall 
Soowanrtiguetesvine exoye (BRS on planes in which liquid- 
cooled engines have been in- 
stalled. The volatile liquid in 
the bulb shown at left is usu- 
ally methyl chloride. In in- 
stalling, care must be taken 
to prevent vibration in flight Shows temperoture at 
or any kinks in vapor tube. _ take-off and in flight 
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both the static pressure (weight of air) and 
velocity pressure (impact of the air) as 
measured by a Pitot tube mounted on the 
wing or fuselage of the plane. The difference 
between the two pressures moves a dia- 
phragm, and this movement is translated 
into miles per hour on an instrument-panel 
dial. 

‘The rate-of-climb indicator (also known 
as a vertical-speed indicator) enables the 
pilot to maintain a definite altitude level 
within a few feet, or to note his plane's 
climb or descent in terms of the number of 
feet per minute the craft is changing alti- 
tude. This is essentially a statoscope, whose 
sensitive diaphragm responds to changes in 
barometric pressure caused by changes in 
altitude. 

The three instruments above may be used 
alone for blind flying, since they reveal 
movement and the rate of that movement at 
the instant it takes place. In instrument-fly- 
ing procedure, these indicators which form 
only a section of the flight group, are known 
as the rate group, and are mounted in a row 
along the top of the instrument panel im- 
mediately in front of the pilot, 


Snows cvtinoen-weao, 
OWS CYLINDER HEAD, 


CYLINDER-HEAD TEMPERATURE GAUGE 


NGINE manufacturers usual- 
ly indicate which cylinder 
will run hottest. It is important 
that the wires running to the 
dial be continuous, for any splic- 
ing may alter the readings. 


‘The altimeter gives the pilot his height 
above sea level or some other given point, 
such as the airport toward which he is fly- 
ing. It is an aneroid barometer, consisting 
of 1 sealed chamber whose sides are flexible 
diaphragms that are made to move apart 
or together by changes in the barometric 
pressures resulting from moving from one 
altitude to another. The “sensitive” altim- 
eter is refinement that reveals the plane's 
altitude above any point within a few feet. 
The “sonic altimeter is the only absolute 
altimeter, however, and is capable of measur- 
ing terrain clearance without previous set- 
tings by the pilot. The sensitive and sonic 
altimeters may also be used to cross-check 
the rate-of-climb indicator, but cannot serve 
as a substitute for it. 

‘The artificial horizon, like the turn indi- 
cator, is an air-driven gyro instrument. It 
shows the position of the plane in relation 
to the horizon while banking, climbing, 
gliding, or performing any combination of 
these maneuvers. Unlike the turn indicator, 
the gyro in the artificial horizon is mounted 
on two axes instead of one. 

Its companion instrument is the direc- 


Diesinncar Brazing connects _gas- 


MmeTALs” ket and firmly 


THE MANIFOLD-PRESSURE GAUGE 


HIS gauge is used only on the super- 

charged engines of planes designed for 
high-altitude flying. By watching his altim- 
eter as well as this gauge, the pilot of a 
climbing plane can see if the mounting 
pressure of an engine’s air-and-fuel mix- 
ture is keeping pace with his increasing 
altitude. While a supercharger generally 


Dial may be marked to 
indicate point above 


pe Fao 

pvenes 

face 

tesco 

s. increases an engine's 
horsepower, too much 

peioys pressure may cause 

Sens 

gist serious overheating. 

fikee 

8 Too little pressure, 

Sere, however, may cause the 


Movenenr is Cammies 30 SSwren engine to “die.” 


tional gyro, a gyroscopic compass that indi- 
cates positive direction at all times, register- 
ing turns and slight variations in course 
accurately—which no magnetic-type com- 
pass will do. It needs to be regulated only 
oceasionally by the pilot during a flight. The 
instrument is driven by an air stream from a 
Venturi tube or an engine suction pump. 

‘The compass was the first instrument 
used by man for navigating, and it remains 
to this day the most important on land, sea, 
and in the air. The aircraft compass is an 
indicator of the plane's direction and re- 
ceives its impulses from natural source: 
the earth’s magnetic field and lines of mag- 
netic variation. The compass card floats in 
a special liquid called “carnolene,” or in 
kerosene, or alcohol and water. Direction is 
revealed by a fixed “lubber line” in the face 
of the bowl. The aperiodic compass, with 
its entire face visible, and indicating direc- 
tion by an arrow pointer instead of a 
lubber line, is coming into universal use. 
Most magnetic compasses, however, have 
certain limitations because of errors which 
science, so far, has been unable to correct 
completely. The gyro compass is used to 
cross-check these errors, which are greatest 
during turns and other maneuvers that dis- 
turb the card’s floating attitude. 

In the palm of one hand, however, may 
be concealed the secret unit of a new com- 
pass, the second to be developed in over 
4,500 years, and a great contributing factor 
to the success of the United Nations’ pre- 
cision-bombing raids. This tiny unit is the 
triangular coil of the gyro flux-gate compass 
developed by the Philadelphia Division of 
Bendix Aviation after seven years’ research. 

‘This compass, unlike previous compasses, 
performs accurately within five degrees of 
the magnetic poles. Others were inaccurate 
within 20. It is unaffected by motions of the 
plane due to maneuvers of flight and rough 
weather. Earlier compasses spun dizzily, 
lagged on the turns, or overran in coming 
out of turns. This compass gives perfectly 
accurate readings at all times regardless of 
any change in plane load or of the part of 
the earth in which it is operating. Previous 
compasses had to be adjusted to compensate 
for these changing factors. This required a 
“correction card” to be posted by the com- 
pass at all times, so that the pilot could 
make corrections as he flew. Several dials 
may be plugged into the new installation so 
that as many as five or six separate dials 
may be observed by crew members, all giv- 
ing a reading identical with that of the 
pilot's master dial. 

‘The new Bendix compass consists of three 
separate units. The first is the transmitter, 
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which may be located at any place in the 
plane not likely to be affected by bomb load, 
accessories, generators, or armor plate. A 
common location is far aft in the tail. This 
unit consists of the flux gate itself, a tiny 
triangular coil held perfectly horizontal to 
the earth's magnetic field by a small but 
efficient gyroscope, electrically driven. The 
gyro and flux gate, attached to the bottom 
of the gyro mount, are enclosed in a small 
pear-shaped case attached securely to the 
plane. From this case, cables run to the 
second part of the installation, which is 
merely a radio amplifier used to develop the 
faint electrical impulses picked up from the 
earth’s magnetic field by the little flux gate 
held horizontal by the gyro. These amplified 
signals are sent via cable to the third unit, 
which is the compass dial before the pilot 
or other crew member, where these impulses 
are indicated in terms of direction. 

In order to prevent wear and possible 
damage to the rapidly spinning gyro, which 
revolves at a rate of 10,500 rp.m., it is 
“caged” during violent combat maneuvers. 
That is, it is locked so that it turns with 
the plane instead of fighting its movements. 

‘This flux-gate compass, 80 named because 
of the function of the little triangular coil 
as a “gate,” admitting and rejecting the 
earth's “flux” many times a second, has been 
largely responsible for the great success of 
long-range bombing raids, where absolute 
accuracy is paramount. 

The four instruments—the artificial ho- 
rizon, gyro compass, magnetic compass, and 
altimeter—are known as the amount group 
in instrument-flying procedure because they 
reveal to the pilot the amount of movement 
of the plane. 

The Sperry automatic pilot incorporates 
the horizon and gyro compass and a vacuum 
gauge, plusa hydraulic system that motivates 
a set of pistons connected with the control 
cables of the plane. The two gyro units are 
air-driven, just as when used separately. 
One sets the directional course, the other 
governs up-and-down movement and bank- 
ing. When air currents swing the plane off 
course, the gyros, naturally, remain sta- 
tionary. This relative movement causes 
small air vents to be opened, and, since the 
air pressure varies according to the size of 
the openings (which is determined by the 
distance the plane swings off course) hy- 
draulic plungers are moved varying dis- 
tances. This movement, in turn, causes 
control response through connections with 
the plane’s control cables. The gyro pilot, 
often referred to simply as “George,” re- 
quires only occasional adjustment during the 
course of a flight. It not only maintains the 
ship in level flight, but can be set to guide 
the plane in a climb, a glide, a turn, or a 
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combination of these. It 
weighs only 60 pounds. 
‘The Bendix autopilot, which 
differs from the Sperry in 
that it is wholly electronic, is 
so much faster in operation 
and control than manual 
manipulation that it has 
practically revolutionized the 
science of high-level bomb- 
ing. Designed to give the 
bombardier the most stable 
platform possible during the 
all-important few seconds of 
a bombing run, the autopilot, 
by taking over the flying of 
the plane, checks changes in 
course almost before they oc- 
cur. This permits shorter 
bombing runs and, conse- 
quently, less exposure to en- 
emy fire. It also means that 
hours of preparation and 
flying are not wasted by slight 
deviations from the planned 
course and altitude. 
American bombing planes 
have used this electronically 
controlled device since Octo- 
ber 1941. Through its magic 
operation, many battle- 
scarred bombers that other- 
wise would have been lost 
have returned safely. In spite 
of great damage toa ship and 
even almost complete destruction of the 
normal hook-up, the automatic pilot keeps 
the controls still running. The advantage of 
installing control stations at two or three 
different points is that various parts of the 
plane can function independently of the 
cockpit should it be hopelessly smashed in 


THE SPERRY AUTOMATIC PILOT, combined with the 

rectional gyro, keeps the plone level and on course without ai 
the device prevents pilot fatigue, and alto ony 

errors in judgment resulting from faulty human sensory perceptions (C 


from the pilot. 
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THE BENDIX GYRO FLUX-GATE COMPASS, 
demonstration mount, 
ote the earth's magnet 
first new compass in 4,500 years is also the first to be absolutely 
accurate even when used wi 


shown on a 
d flux gate to trans. 


uses 2 gyro-stobili 
to dial readings. This 


flux currents 


in only © Few degrees of magnetic poles 


combat. One of the most important war- 
time developments, the automatic pilot has 
tremendous postwar possibilities. 

Of the engine instruments, the tachometer 
is in some ways the most important, since it 
indicates the turning speed in terms of 
revolutions per minute, The r.p.m.’s, in 
turn, advise the pilot whether 
or not the engine is deliver- 
ing its proper power output. 
Some tachometers are worked 
through a flexible drive, like 
the speedometer on your auto, 
but the newer types are either 
magnetic or electric, 

Fuel and oil-pressure 
gauges indicate to the pilot 
the pressures at which gaso- 
line and lubricating oil are 
being pumped through the 
lines from the tanks. Quanti- 
ty gauges are used to reveal 
the amount of fuel and oil in 
the tanks, and also to check 
mileage and fuel-oil consump- 
tion within a given period of 
time. 

Several 


kinds of ther- 
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‘A NEW TYPE OF BEDSPRING, to which a self-contoined motor 
imparts a gyratory motion, has been developed for experimental 
study in producing relaxation and in the treatment of fatigue. 
Circular impulses are received by the springs from the weighted 
shaft of the motor and these pulsations ore communicated to the 
body os @ gentle massage to relax nerves ond spur circulation 


WHEN NYLON IS AVAILABLE AGAIN 
for everydoy use, large quantities of the 
yarn will be loomed into sheer fabrics, such 
es morquisette and mousseline de soie, 
ond will make these materials hold their 
shope better than in the post. Velvets woven 
of nylon will have added crush-resistance 


HANDS OF WORKMEN are better pro- 
tected from grease and other irritants if 
they're coated with this quick-drying lotion 
thot is easy to rinse off. The new prepara- 
ion forms. film to which eily dirt won't cling 


STORAGE BATTERIES in this portable lamp 
can be recharged from a cigar-lighter ro- 
ceptacle in a car, ond have o usable life of 
2,400 hours. The lamp measures 314” by 7/2” 
by 7/4”, and it projects a beom 1,000! long 


AIDS TO 


Mediz qauig 


SHINE CAN BE REMOVED FROM GARMENTS with o 
new chemical solution thot will not injure wool, silk, 
‘or rayon fabrics, and will even revive the nap on some 
goods of heavy texture. The noninflammable product 
not leave a ring or fade the color of a textile 
while obliterating sheen from cloth sponged with it 


MOLDING MARGARINE in a dish like the plosti 
one below will enable users of the butter substitute 
to serve it in the shape of a reol butter bor after 

ate color. The mold has three 
portitions and four individual bottom sections, each 
of which is removable, This mal le removal of 
a single bar from the form as it jed after the 
margarine mixture hos hardened in the refrigerator 


THIS ROTATING TIE RACK, mado of wood, can be 
fastened securely with two screws to a wall or door 
of a closet, Equipped with spokes for 16 fies, the 
voted disk can be spun around with the touch of o 
Rnger fo permit quick selection of 0 suitable: necttle 


ODORS CAN BE KILLED by means of a pow. 
preparation, shown above, which removes unplectant 
smells chemically rather than by mosting them with 
other odors, When dissolved in water, it makes @ 
solution thot can be sprayed on offending objects 


FOG WON'T CLING to wind 
dows, or transp¢ 
wiped with an 
fion on a surface. Treated oreas should be pol 
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Simple Screwdriver Tests 
Following a Systematic 
Procedure Will 
Spotting the Trouble When 


You Are Stuck on the Road 
By RALPH ROGERS 


Help in 


HEN you are out on the road, with 

no service station or telephone near, 
and your car stalls, what can you do? If 
you have a screwdriver and a little auto- 
mobile sense, you can do a lot. You can 
also do a lot with these two things right 
in your own garage if your car stalls there. 
And even if you discover that the trouble 
is something that you aren't equipped to fix 
yourself, you can at least give the shop 
mechanic the proper clue and be sure that 
he brings the necessary parts to get you 
off in a hurry. 

‘The chances are that the trouble will be 
in the fuel system or the ignition, most like- 
ly in the latter. With the ignition switch 
turned on, you can tell immediately whether 
you have gas in your tank, for the gas-gauge 
needle should register. If you have gas, take 
a look at the ammeter. Its needle will show 
a slight discharge, which is proper; it may 
swing completely over to show a full dis- 
charge; or it may show no discharge at all. 

Turn off the ignition switch quickly if 
the needle shows full discharge, for that is 
a sign of a ground between the switch and 
the coil, and it could burn off the insulation. 
Search out the ground and repair it. If the 
needle shows no discharge, it could mean a 
dead battery or that the breaker points in 
the distributor are open, or it may just be 
stuck. 

When the ammeter needle shows a slight 
discharge, it indicates that current is flow- 
ing. You will already have tried your start- 
er; that's how you know you are stalled. 
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But step on it again, and this time 
note whether the engine turns over 
freely, for if it does, then both the 
battery and starter are functioning 
properly. If the starter is sluggish, 
however, it may be because of a weak 
or defective battery, or the battery 
terminals may be loose, corroded, or 
dirty. It also may be caused by a 
mechanical failure in the starter or 
starter switch, or by a broken cylinder- 
head gasket that has allowed water 
to seep into one of the cylinders. 

To determine what part of the start- 
er circuit is at fault, turn on the light 
switch and step on the starter again, If 
lights go out or become dim, the trouble is 
probably in the battery or its connections. 
Clean and tighten the battery connections 
and the cable terminals, and rep! any 
doubtful-looking cable if you have a spare 
one. The battery itself may be tested with 
either a hydrometer or a voltmeter if one 
of these is available. A hydrometer reading 
should indicate better than 1.250 specific 
gravity for a battery that is in good condi- 
tion, while a voltmeter reading taken across 
the positive and negative posts should indi- 
cate about six volts, or close to whatever the 
voltage of your system happens to be. 

If the lights remain bright when the 
starter button is pressed, the trouble may 
be between the battery and the starter, or 
the starter switch may be at fault. Try the 
connections in this part of the circuit first. 
If they are clean and tight, look for the dis- 
order in the starter or the starter switch. 

Should the ammeter needle refuse to 
budge when you step on the starter, there 
is no current flowing. This may mean that 
the breaker points in the distributor have 
been burned or that there is a loose or 
broken low-voltage wire or connection be- 
tween the distributor and the ammeter. 
With a screwdriver, ground the low-tension 
wire at the distributor terminal. If you don't 
get a spark with this test, the current is 
cut off somewhere in the connections lead- 
ing back to the ammeter. Working back- 
ward, ground each of these connections with 
the screwdriver until you come to one where 
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you do get a spark. The trouble will lie at 
this connection or between it and the dis- 
tributor. 

If you get the spark at the distributor 
terminal, it is an indication that current is 
flowing at least that far, and it is usually 
a safe bet that the fault will be found in 
the distributor—most likely the breaker 
points will be burned or dirty. Take off 
the distributor cap and check the condenser 
terminal and the condenser hold-down screw 
for tightness; then examine the condenser 
lead wire for a break. Should these things 
be found in good condition, open and close 
the breaker points and watch for a spark. 
If you fail to get one, the points must be 
cleaned and adjusted, 

This cleaning can be done effectively 
enough in an emergency with the abrasive 
strip from a paper of matches, with a knife 
blade, with the sharp edge of the screw- 
driver, or with anything else convenient 
that you can use to scrape the scale from 
the contact faces. If you have no gauge for 
setting the gap, a quick adjustment can be 
made by using a piece of newspaper folded 
into four layers. This thickness will be 
about .020", which is the approximate gap 
setting for most distributors. 

Suppose, when you stepped on the starter, 
the ammeter showed a discharge of from 
3 to 5 amp. and the needle fluctuated 
rhythmically. This 3 to 5 amp. is the 
normal current the ignition coil draws, and 
fluctuation of the ammeter needle, which is 
caused by the opening and closing of the 
points, indicates that current is getting to 
the points, Should the ammeter register 
between 3 and 5 amp. but remain motionless 


when the engine is turning, start looking for 
a short somewhere in the distributor or the 
low-voltage lead connected to the coil. 

‘There is a good chance that the short 
will be in the condenser, so check this first 
by inserting a piece of paper between the 
breaker points to keep the current from 
fiowing to the ground. The ammeter needle 
should return to zero if the condenser is 
good. If the needle still registers, take out 
the condenser hold-down screw and move 
the condenser away from the distributor. 
Should the needle now return to zero, the 
condenser is shorted and the current is 
leaking through its insulation. Unless he 
has been forehanded enough to take along 
a new condenser, there is not much that the 
average motorist can do about this except 
to thumb a ride or start walking to the 
nearest service station or telephone. 

Another way of checking for a defective 
condenser is to examine the breaker points. 
If the contacts show a distinct blue tinge 
with a hard scale on the surfaces, the con- 
denser is leaking. To check further, crank 
the engine until the breaker points open; 
then turn on the ignition switch and bridge 
the points with a clean screwdriver blade. 
If there are no sparks, the condenser is 
defective. For further proof, disconnect the 
condenser wire and again bridge the points 
with the screwdriver. If the screwdriver 
does draw sparks this time, it is a sign 
that the defect is in the condenser. 

Should the ammeter-starter test prove 
OX., that is, the needle show a discharge of 
from 3 to 5 amp. and fluctuate when you 
press on the starter button, there still may 
be trouble in the ignition system, or there 


WHERE TO TRACE FOR A BREAK IN AN AUTO IGNITION SYSTEM 


SPARK PLUG 


HIGH-VOLTAGE — LOW-VOLTAGE 
WIRES WIRE 


IGNITION SWITCH 


Sparking should occur when the breaker points ore 
bridged with a screwdriver. If the condenser is 
leaking, you will no! be able tc gel a spark 
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won't close, the engine can be started by 
covering the carburetor throat with your 
hand to prevent the entering of air while 
the engine is cranking. Don't choke this 
way after the motor catches; the vacuum 
created cap injure your hand severely. Try 
priming the carburetor if you have one you 
can’t see into. If the motor then catches 
but stalls again, fuel isn't getting into the 
carburetor. 

Operation of the fuel pump is checked by 
disconnecting one end of the fuel line from 
the pump to the carburetor and cranking 
the engine. Fuel will spurt out of the line 
if the pump is working. If it doesn't, check 
tor clogging in the line from the tank to 
the pump before putting the blame on the 

pump. Disconnect the line at 
the inlet side of the pump, re- 


system, Look into the high- EMERGENCY move the tank cap, and blow 
voltage circuit first. Remove PAPER GAUGE through the line, There should 
the wire from one of the spark be a gurgling sound from the 
plugs and have someone press BREAKER gas tank if the line is open. Be 
on the starter button for you;  OINTS sure in addition that the air 
then, while the engine is crank- THICKNESS OF) valve, or the tank-cap pinhole, 
ing, hold the terminal of the  FOURLAYERS which permits air to enter the 
wire 4" to %” from the engine OF NEWSPAPER tank as fuel is drawn out, is 
or spark-plug base. If you get functioning properly. 

a fat spark that readily jumps —Folded_news forms ‘If the pump seems at fault, 


the gap, the trouble is in the 
spark plugs or in the fuel 
system. 

Before going any further, 
wipe the outside of the plugs to 
remove any dirt or dampness 
that would short-circuit the 
high-tension current, and then 
try to start the engine again. 
Should it still fail to start, re- 
move one of the plugs. If the 
plug is wet around the base, it 
is an indication that the fuel 
system is all right and, natural- 
ly, that the spark plugs are at 
fault. Remove all of the plugs, 
clean them, and set the gaps. 
An emergency adjustment for 
this last can be made by fold- 
ing a piece of newspaper into 
five layers for use as a gauge. Always bend 
the side electrode, never the center one, 
when changing the gap, as there is danger 
of breaking the insulation. 

If the spark plug you first examine is dry 
at the base, check the fuel system. A quick 
test can be made by simply removing the 
air cleaner and looking down into the car- 
buretor throat while the throttle is jiggled 
back and forth. If there is fuel in the 
carburetor, the accelerating pump will push 
gas through the pump jet, and the choke 
valve should then be checked, This valve 
should be closed when the engine is cold. If 
fuel is reaching the carburetor and the choke 
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itnen gouge 


@ .020" thi 
that is near 


setting @ distributor gap 


remove the sediment bowl and 
clean the screen; then re- 
place them, being sure that you 
have an airtight fit. Use a new 
bow] gasket, if possible, be- 
cause it is sometimes difficult 
to get an airtight fit with an 
old one, If you have no new 
gasket at hand and the bowl 
won't fill up after being re- 
placed, you can swell the old 
cork gasket by heating it with 
a match, but take care that you 
do not set it afire. Should the 
pump still refuse to function, 
it will have to be removed and 
repaired—unless you have been 
forehanded enough to carry a 
spare pump or diaphragm, 


‘ough 


Sloppege in « gos line is found by, disconnecting 
¢ pump and then blowing through it. 
be heard at the tank if it is clear 
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HANDLE 6 LONG, 
FIBER OR PLASTIC. 


] ICE ON CAR WINDOWS can be removed 

handily with the aid of a homemade 
scraper that can be put together in a few 
minutes, For the blade of the tool a stiff 
material—such as a fiber or a plastic that 
can be beveled to an edge—should be used. 
Avoid metals hard enough to be likely to 
scratch glass.—D. V. D. 


2 BROKEN GREASE FITTINGS often pre- 

sent a difficult repair problem because of 
the shank left embedded in the threaded 
hole. Such a shank can usually be removed 
with the tang of a small file. If not stuck 
too tightly, the shank can be retrieved by 
tapping the tang lightly into the hole and 
twisting so as to unscrew the broken part. 
With the aid of a wrench, apply just enough 
torsion to turn out the shank without break- 
ing the file—L. R. F. 


3 A FROZEN DOOR LOCK will yield 

quickly to thawing if the key is heated 
over a match flame and inserted in the key- 
hole while it is still hot. If the lock is 
frozen solidly, it may be necessary to repeat 
the operation a few times. Hold the key 
with pliers, for brass conducts heat very 
rapidly, and a key hot enough to melt the 
ice may be too hot for the hand.—G. T. 


4 THAT EXTRA CUSHION, so comfortable 

to some drivers on long trips, will not 
get kicked around on the car floor if it is 
neatly and conveniently suspended from the 
seat back. Hang the cushion on a pair of 
straps, so that it can be flipped over the seat 
and into place behind the driver's back 
whenever it is wanted.—H. S. 
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IT’S NOT ALWAYS A CAR 
OR THE DRIVER THAT IS 
AT FAULT, GUS FINDS IN 


TURNING UP THIS... 


we kerthe Book, 


By MARTIN BUNN 


‘TAN HICKS, the Model Garage’s current 

Brease monkey, is Gus Wilson's one 
brag. Stan is not quite eighteen, and Gus 
gave him a job last June, the day after he 
graduated from high school. He has a born 
knack of making machines run right. Gus 
appreciates that natural aptitude, and even 
more, the fact that Stan is always trying 
to learn. 

Shortly after taking Stan on, Gus dis- 
covered that the kid was keeping a note- 
book on the job, writing down everything 
he told him about car work and looking up 
things in it instead of asking the same ques- 
tions over and over again. It made a big 
hit with Gus. “That boy's going to get 
somewhere before he's through,” Gus keeps 
saying. 

So it was with no misgivings that Gus 
agreed to go over to the Edensville war 
plant on a truck job that he figured would 
keep him all day. He left Stan in charge 
of the shop at the Model Garage with only 
one admonition: “Take care of the jobs 
you're sure you can handle; leave the others 
for me.” 

Stan felt pretty big. His first job was 
cleaning fouled spark plugs, and he took it 
in stride. The next one, installing a fan belt, 
was another pushover. 

Some time later a horn honked outside, 
and Stan hurried to answer the summons. 
An ancient green sedan had its battered 
radiator poked almost against the shop 
door. Behind its wheel lounged a husky 
youngster in work pants and a plaid shirt, 
and beside him sat a pretty girl wearing 
slacks. 

Stan ignored the driver and addressed the 
girl: “What's cookin’, good lookin’?” 
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She giggled instead of giving an answer. 

“Hey, jerk,” the youth with her said, “I 
want to talk to the man in charge, not to 
the grease monkey!” 

Stan's face got red. ‘That's me, Mac,” 
he said. “I'm the man in charge. What's 
the trouble with this crate of yours—besides 
old age?” 

“Stop trying to be funny, you two,” the 
girl said. “Call your boss, will you?” she 
told Stan. “There's something the matter 
with this jalopy, and my brother—" 

“Oh,” Stan interrupted, “this guy's your 
brother, is he?” 

She giggled again. “You didn’t think I'd 
picked him for my share-your-car club, did 
you?” she asked, 

‘The youth behind the wheel grinned wide- 
ly. “Nuts to all this shootin’ the breeze,” he 
said. “I got to get this car fixed quick. She 
went sour on us going to work last night, 
and she was worse coming home this morn- 
ing, and we've got to drive her back to make 
the graveyard shift tonight. Sis and I both 
work in the war plant over in Edensville, 
and we ain't either of us missed an hour's 
work since we've been there. Call your boss 
out here, will you, bud?” 

“The boss is away for the day, and I'm 
running the shop,” Stan told him. “Maybe 
I can fix you up. If I can't, I'll tell you so, 
and you can take it somewhere else. That's 
fair enough.” 

‘The boy thought it over for several sec- 
onds. Then his sister nudged him. “That's 
all right, Joe,” she advised. 

“Well then, feller,” Joe told Stan, “going 
to the plant last night from home—we live 
out in Pleasanton—every time we'd get up 
to thirty the motor would lose its power and 
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start to miss. I thought it was a spark plug. 
but I found out it wasn’t any one cylinder 
that was missing—first one would cut out 
and then another one. When I kept down 
to twenty-five, she ran all right without any 
missing. 

“Coming back this morning she acted the 
same way, only worse. About halfway over 
here the heat began to climb, and by the 
time we got to a service station the radiator 
was darned near dry. While I was filling her 
up, the feller there told me you had a whiz 
of a trouble shooter 
here at the Model Ga- 


rage. You ain't that 
guy, are you?” 
“Nope,” Stan said. 


“That's the boss, Gus 
Wilson. He's tops. But 
he's taught me all his 
stuff, so I guess I ought 
to be able to fix you 
up.” He pushed back 
the sliding door, “Drive 
her in,” he directed 
professionally. 

Joe drove into the 
shop, and he and his 
sister got out of the 
car. “Never mind about 
me,” she said, perching 
on Gus's workbench 
and fishing a mirror, a 
Upstick, and a pack of 
cigarettes out of a 
handbag. “Get the car 
fixed. I want to get 
home and get my 
beauty sleep.” 

‘Stan started check- 
ing. There didn't seem 
to be anything wrong 
with the ignition sys- 
tem. Both the fuel line 
and carburetor were 
all right. He looked 
disappointed. The girl 
giggled. 

“Can't you find any- 
thing?" Joe demanded. 

“You can't always 
tell with a car standing 
in the shop," Stan said. 


“Tl give it a road 
test.” 

Joe snorted. “Go 
ahead,” he said. “En- 


joy yourself. I'm going 

over to the diner and 

have breakfast. Com- 

ing, Bee? - 
“No,” Bee said. “I'd 

rather eat when we get 

home.” 
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Joe went out. Stan got into the car and 
looked at Bee. “Want to come?” he invited. 

“Why not?” she said, and got in. 

Stan backed the car out and drove up 
the highway, trying to keep his mind on the 
performance of the engine. It ran smooth- 
ly at twenty-five, but missed at thirty. 
After they had gone a mile, Bee spoke for 
the first time. “Take a look at the ther- 
mometer,” she said. “It’s over in the red.” 

“Yeah—I was watching it,” Stan lied. 
“The radiator needs water. We'll stop at 
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that service station up ahead and get it.” 

Stan filled the radiator, and they drove 
on. He speeded up to thirty, and held that 
speed for a mile with the engine missing 
badly. Then he stopped, got out, and raised 
the hood. He saw that the cylinder heads 
were wet. But when he checked the radia- 
tor hose connection, he shook his head—the 
clamps were tight. Then he noticed some- 
thing else—that water was oozing out of 
the hose from a dozen small holes. 

He got back into the car jauntily. 

“Well?” Bee asked. 

“T've got it licked,” Stan told her con- 
fidently. “Your radiator hose is rotten, and 
water leaks out. That doesn’t make any 
difference—except that the radiator runs 
dry and the engine overheats—when you're 
driving real slow. But when you get up to 
thirty, the air from the fan gets strong 
enough to spray water over the engine, and 
that makes the plugs short. Get it? 
“No,” Bee said. “But I think you're won- 
derful to have found the trouble after Joe 
couldn’ 

“Oh, that's nothing—all in the day's 
work,” Stan told her airily. “It all depends 
on the sort of training a man’s had.” 

Gus and Stan were busy in the shop a 
few mornings later when Gus’s partner, Joe 
Clark, who takes care of the office, came 
in, “There's a fellow named Chisholm on 
the phone," he announced. “He says his 
car stalled about halfway between Pleas- 
anton and Edensville last night. He wants 
us to send the wrecker. He's coming on 
the bus. He says Stan knows him.” 

“Sure, I know him,” Stan confirmed. 
“He's the fellow whose radiator hose I re- 
placed—the one I told you about, Mr. Wil- 
son.” 

When Stan maneuvered the green sedan 
into the Model Garage shop an hour later, 
he found Joe and Bee Chisholm there. 

Gus raised the hood, looked at the engine, 
and nodded. “The cylinder head is cracked. 
Didn't you know your radiator was dry?’ 

“Why should I?” Joe Chisholm demanded. 
“Stan put in a new hose.” 


GUS SAYS: 


With new tires scarce and growing 
scarcer, a car owner nowadays must 
do more than drive carefully, watch 
air pressure, and switch regularly from 
wheel to wheel. If he wants to keep 
rolling, he'd better get tires recapped 
before they‘re worn down to the fab- 
ric—it may be too late then! 
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“Well,” Gus said, “the cylinder head will 
have to be replaced. It'll be an expensive 
job, and it will take several days to get a 
new head.” 

Joe looked at his sister. “What are we 
going to do for a car?” he said. 

“We've got to get over to the plant every 
night,” she added. “We've got a record.” 

“You can use my car,” Stan offered. 
“It's a ramblin’ wreck, but it'll get you 
there and back if you treat it nice.” 

“Say—thanks,” Joe said. 

Gus had his head under the raised hood. 
He straightened up. “Where do you keep 
this car of yours?” he asked. 

“In our stable—Pop's got a farm,” Joe 
told him. 

“Any mice in there?” Gus inquired, 

“Sure—it's lousy with 'em,” Joe admitted. 
“Why?” 

“Just curiosity,” Gus said. “By the way 
—-there won't be any charge for the cylin- 


“What?” yelped Joe. “Say—thanks!” 

“Seram, you kids,” Gus said. 2 

Stan walked to the shop door with the 
two Chisholms, and came back grinning. 
“Say, boss,” he asked, “why aren't you go- 
ing to charge for this job? 

“Because I forgot to tell you something 
important,” Gus said. “It’s one for the book 
—so get that notebook of yours and write 
it down. Ready? Here it is: Just finding 
trouble and fixing it isn't enough. Never 
let a job go out of the shop without finding 
out what caused the trouble—and without 
trying to do something to keep it from 
causing it again... Got that down?" 

“Yes,” Stan said. “But what's it all 
about ?’ 

“Take a look at that radiator hose,” Gus 
directed. “Full of little holes again, isn’t 
it? Mice chewed those holes, same as they 
did in the old one—they like rubber hose 
for some reason. All the water had leaked 
out of the cooling system before your friend 
Joe drove his car out of the stable. That's 
why the engine heated up so badly that 
the head cracked. You should have found 
out that mice chewed holes in the old hose, 
and put wire screens around the new one 
to keep them from chewing it.” 

Stan looked so downhearted that Gus 
felt sorry for him. “It was my fault for not 
telling you,” he said. “Forget it—or, bet- 
ter, remember it for next time. . . ‘Let's 
see what you've put down in that book of 
yours.” 

Stan handed him the notebook. Gus 
looked at it, and his eyebrows went up. 
“Pleasanton 243-J,” he read. “What's that 

~code 

Stan got red. “Y-you're on the w-wrong 
P-page,” he stuttered. “T-turn over!” 
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MADE OF ELASTIC PLASTIC, the inner tube 
shown at the right is said to be long-wearing 
and to retain air better than natural or 
synthetic rubber. Resistant to abrasion and 
impervious to sunlight, acids, and alkalies, 
tubes made of this vinyl-type plastic are 
so airtight that they have traveled more 
than 6,000 miles without needing additional 
inflation. The makers also say that the sub- 
stance is 100-percent reclaimable, and that 
it can be fabricated into tubes more easily 
than rubber. 


CLOSE TO 60 M.P.H. can be reached by the 
midget homemade motorcycle shown above, 
while the bike-wheeled roadster at the 
right, also improvised by its owner, utilizes 
a 1%4-hp. lawn-mower motor to make 35 
m.p.h. and cover 60 miles on a gallon of 
gasoline. The speedster at the lower right 
is a factory job, but is not yet in production. 

Put together out of a medley of parts 
cast off from various ancient motorcycles 
and autos, the midget motorcycle includes a 
one-cylinder motor of 1923 vintage. The 
frame was cut down from a frame that 
was standard in 1925. For a transmission, 
the maker, William M. Scott, of Upper 
Darby, Pa. delved as far back as 1916. 
Old Model T Ford brake drums were welded 
into airplane rims, and the handle bars, 
fenders, and lamps came from a scrap pile. 

No less a miscellany was collected for the 
little roadster. Fred H. Perry, of Lan- 
sing, Mich., used four bicycle Wheels and 
the body of an old buggy complete with 
springs, while junk yards yielded most of 
the remainder. A planetary transmission 
gives the 300-Ib. vehicle two speeds ahead. 

The tiny factory-made speedster has only 
three wheels. It is powered by an electric 
motor that will produce a top speed of 25 
m.p.h. and run 30 to 40 miles on a single 
charge of the batteries, which can be re- 
newed by attaching an automatic device to 
any 115-volt A.C. service line. 
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Puffing Pioneer of the Auto Age... Faithfully Detailed Even to Brass Head 
Lamps, This Model Is Reminiscent of Days When Our Century Was Young 


er e 
[en en 


EWARDING to the careful modeler but 
not difficult to construct, this 1903 Olds- 
mobile is a detailed reproduction of one 

of the first cars to catch popular fancy. A 

comparatively large number were sold, and 

to many a citizen the sight of one chugging 
merrily along was his first glimpse of the 
automobile age. A full-color photograph of 

this model may be seen on page 88. 

Cut out the bottom and sides from thin 
sheet metal or tin plate. Solder the sides to 
the bottom, drill holes for the fender-support 
rod, and solder this in place so that it ex- 
tends %" from each side. Next, solder on 
the engine housing, the back of which is 
left open, with a cross rod soldered inside in 
order to support the drive chain. 

Attach the side springs, built up of 4” 
wide brass strips 1/32” thick, with escutch- 
eon pins soldered inside the body. Drill a 
hole in the right side for the gearshift lever 
and solder the notched gearshift guide in 
place, Note that the round lever is inserted 
first through the hole in the flat lever and 
then through the body, where a simple clasp 
soldered to the floor holds it in place. 

The metal apron which constitutes the 
seat support is now soldered on, together 
with the seat base and sides. Use a 3/32” 
brass rod to make the steering lever, with 
an arm 14" long soldered to it at the bottom. 
Slip a piece of brass tubing or a wire ring, 
C in one drawing, over the rod, but do not 
secure it until later. Drill a hole in the floor 
for the steering lever and solder a \” 
length of tubing at B, the underside of the 
floor at the hole. 

Make the front spring of 44" brass strips, 
shaping and soldering together the main leaf 
before adding the others. Escutcheon pins 
soldered in the ends will serve as shackle 
bolts. Place a small filler block of solder on 
top of the spring after it has been attached 
to the dash with an escutcheon pin. 

‘The axle housings, rods about 3/16” in 
diameter, are fitted as shown with short 
lengths of brass tubing soldered in place. 
In forming the steering-knuckle assembly, 
use either a rod or very small tubing for the 
upright post to which the wheel spindle is 
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* GASOLINE BuGGy-~1902 STYLE | 


A COLORFUL MODEL OF AN EARLY OLDSMOBILE A 


THAT SCORCHED THE ROADS FORTY YEARS AGO 
ae cy) 


By J. N. 


HALSTED 


soldered; if a rod is used, it will be necessary 
to drill it for the kingpin. Fasten a tie rod 
between the steering-knuckle assemblies; 
and since the lever at the end of the steer- 
ing rod swings in an arc, join it with a 1” 
link to the tie rod. 

Attach the side springs to the front axle 
housing with escutcheon pins, riveting the 
ends under the axle. Adjust the steering rod 
to the proper height, slide down the collar A 
until it rests on the floor, and solder it. 
‘Then solder C so that it also bears against B. 
Although held snugly, the steering rod 
should work its linkage and guide the wheels, 

Cut out the drive gear, slide it on the rear 
axle housing, and solder two pieces of tubing 
against it. The axle housing itself should 
be somewhat shorter than the distance be- 
tween the wheels, and pieces of tubing 
should be soldered to each end to bring the 
axle housing to the proper length, The 
wheels turn on spindles which are set in 
solder inside these tubing collars. These 
spindles, the actual axles on which the 
wheels spin, should extend 1%” beyond the 
wheel hubs. After the wheels are mounted, 
7/32” brass tubing is slipped over each 
spindle up to the hub and filled with solder; 


then the tubing, solder, and spindle are 
sawed off 4” from the hub and the end 
is rounded. 

Rivet the side springs to the rear axle 
housing also with escutcheon pins and mount 
the drive chain, which may be from a piece 
of dime-store jewelry. The lamps are turned 
from brass, or, if a metal-working lathe is 
unavailable, they can be turned from wood 
and covered with gold leaf or painted a 
golden bronze. Glue in disks cut from un- 
breakable watch crystals to give the effect 
of lenses. 

To make the wheels, turn a piece of %” 
stock to make a disk 2%" in diameter, and 
round the outer edge of this disk as in Fig. 1. 


Then mount the disk in a drill-press jig as 
shown in Fig. 2, and drill ten 5/32” holes 
around the periphery of the wheel, spaced 
36 deg. apart. These holes, about %" deep, 
should be located on a line 3/16" from the 
outer side of the wheel. Plug the holes to 
a depth of 1” or less with wood putty or 
lengths of dowel. . 
‘Mount the disk as before on the faceplate, 
sand the plugs smooth, and turn the outer 
portion of the tire and felloe (Fig. 3). 
Reverse the work on the faceplate, turn the 
remainder of the tire and felloe (Fig. 4), 
and cut off the rim at the inner felloe line. 
Next, make an assembly jig—a block re- 
cessed %” by 2%”, with a 7/64” boss left in 


Careful attention to 
small details in the 
construction of this 
project will justify 
a modeler's efforts. 
Point the cushions, 
fenders, and running 

jor black, and use 
rich red on the body, 
fellows, and spokes. 
Apply clear lacquer 
to all brass parts 
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the middle. Insert a shaft the same diameter 
as the axle in the center hole, and on it drop 
a 1/32” by 9/16” fiber washer. Then slip on 
a close-fitting piece of tubing to serve as the 
wheel 3 

Glue the 3/32” spokes in the holes in the 
rim, inserting them from the inside. These 
spokes, about 1” long, need not meet pre- 
cisely at the center, provided they are 
adequately covered by the hub turning. The 
rim amd spokes are dropped into the jig, a 


daub of glue is added to the center, and 
the hub turning is pressed in place (Fig. 5). 

‘Turn the bulb and bell for the horn from 
brass, and solder them to a coiled wire. The 
bell can also be filed from a length of 3/16” 


brass rod, with the inside contour formed by 
drilling a hole and then countersinking or 
scraping it. The bulb can be a ball of 
solder filed to shape. 

‘The seat back, arm rests, and handles are 
next soldered in place. Carve the seat 
cushions from wood or linoleum, using the 
heads of pins as buttons, and glue them to 
the seat and back. Cut the fenders from 
sheet metal—preferably somewhat heavier 
than tin-can stock—and solder on thin wire 
all around the edges to resemble a stamped 
beading. The steering-rod handle is built up 
with solder and filed to shape, and the rod 
bent last of all. Small dime-store ornaments 
may be mounted on the sides of the body. 


How Small Is 


ONE TEN-THOUSANDTH OF AN INCH 


IST what is this .0001" we hear so much 
about nowadays? 

If you had been an Englishman living in 
1824, one ten-thousandth part of an inch 
would have struck you as highly theoretical, 
an abstraction suited only to cloistered 
visionaries, if not a downright absurdity. 
For the standard of accuracy had just been 
set by statute of Edward II as an inch, 
defined as the diameter of three barleycorns, 
round and dry, taken from the center of 
a good spike. 

Far from an abstraction, .0001” is today 
crucial to modern warfare. Without meticu- 
lous specifications as fine or finer than this, 
our machine guns, riffes, artillery, range- 
finding instruments, and plane and tank 
engines, for example, would not be the pre- 
cision mechanisms they now are. 

It is difficult, perhaps impossible, for the 
human mind actually to grasp the concept 
of one ten-thousandth part of anything. If 
you were to set out to walk from Chicago 
to New York City, you would cover .0001 of 
the entire distance in less than two minutes 
—and, quite rightly, feel you hadn't gotten 
anywhere. A .22-cal. rifle bullet manages 
to move less than 114” in .0001 second. The 
tip of the hour hand on your watch takes 
hardly more than one second to move .0001”. 

‘An accurate model of the entire earth, 
scaled .0001” to the mile, would be less than 


half the diameter of a golf ball. Again, 
imagine a cube that is 52 feet on a side. 
A slice of it that is .0001 of its total thick- 
ness would be only 1/16”. You would have 
to split an average human hair into 30 equal 
slices to divide it into slivers .0001” thick, 
which would really be splitting hairs. A 
period on this page seems pretty tiny, but 
it would have to be reduced to 1/16 of its 
present height in order to become .0001 of 
the height of the page. And even then it 
would still be nearly 10 times as tall as 
‘@ period .0001” high. 

If you were to measure the distance be- 
tween New York and San Francisco with a 
yardstick, making an error of .0001 of the 
Whole, you would be less than a third of a 
mile off (and probably footsore as well). 
Imagine a foot rule that has been engraved 
80 finely as to show .0001” divisions. You 
would have to stretch this rule until it 
was as long as two football fields for the 
distance between two marks to equal 1/16.” 

With a steel rule having .01" divisions, 
and aided by a magnifying glass, good light, 
and good eyesight, you would be lucky to 
make correct measurements even to within 
a few thousandths of an inch. In industry, 
however, measurements accurate to .0001” 
are quite common. They are made with 
such devices as vernier micrometers, gauge 
blocks, and amplifying comparators. 
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FIREPLACE BELLOWS 


A Decorative Hearth Accessory Designed by Ernest R. Dewalt 


INE, whitewood, or plywood are all suit- 
able for making these bellows, which 
will prove useful for dusting out nooks 

and crannies as well as for a hearth. Begin 

by cutting both the front and back walls 
together, and then cut off the neck of one 

‘wall at the point where it is to be hinged. 

Glue and brad the small severed piece 
to the other neck, and drill the two with a 
hole to accommodate a wooden nozzle. 

For the nozzle itself, use one of the 
tubular wooden grips of a package 
handle, and glue it in the hole in the 
neck. Provide for the passage of air 
by gouging out the inside of both walls 
just above the neck. Then in one wall 
rill a hole for an intake valve, and nail 
a leather flap under it. An inner ex- 
pansion spring is optional, but will make 
the bellows easier to handle. If used, 
bore the walls with blind holes to re- 
ceive the ends of the spring. 

Heavy canvas will do, but leather is 
better for the flexible sides of the proj- 
ect. Fit and mark the material careful- 
ly so that it tapers toward both ends 
from a 3%” width at the center; then 
cut it. Starting at the top center of a 
wall, glue and tack the material down 
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to the neck, completing both walls on one 
side of the bellows before fastening it on the 
other side. Trim the edges of the material 
and cover them with a leather gimp secured 
with roundhead brass tacks. Bind the 
wooden neck with heavy leather held by 
brass brads, and sheathe the nozzle in a 
brass ferrule. Finally, turn and attach the 
handles. Working time, 444 hours, 
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CENTURY and more ago the 
Shakers, a religious sect in 


‘New York State, made furniture of 

simple, fine lines and of structur- 

= al efficiency and dignified beauty. 

Designed along the honest, gra- 

ciously proportioned lines of Shaker 

* furniture, this pine bookcase-desk 

Styled After Shaker Furniture [ieee ier ateermnnel 

for all its importance and utility, 

CPW NCR TCUMY LCMLCeM be made of readily available ma: 

a terials. 

Folding-Leaf Top Clear or knotty pine is the tradi- 

tional wood, but cherry, maple, 

birch, walnut, butternut, or gum is 

BY JOSEPH ARONSON also excellent. Dimensions may be 

altered if your boards do not meas- 

ure 11%” wide and you want to 

avoid gluing up stock. Drawer bot- 

toms and the back may be either 

plywood or wallboard. The tapered 

legs should be maple, birch, or 

equally strong close-grained wood. 

They are tapered from the point 

where they meet with the aprons, 

and thin off equally from 1%" | 

square at the apron line to %" | 

square at the foot. The legs are : 
doweled into these wprons or cross 


members, which are set back \4” 
from the faces of the legs. 

To keep from exposing end grain, 
make each leaf support and ad- 
jacent partition of two pieces glued 
up as shown. The partitions should 
allow for a_setscrew or dowel to 
limit movement of the lid support. 
Ordinary wide butt hinges may be 
used for the leaf if desk butts are 
not available. They are set flush 
with the writing surface, and the 
leaf and fixed top are also perfectly 
flush. 

The back of the top section is 
rabbeted into the sides and sup- 
ported at the top by a cleat. Door 
and drawer knobs, to be authentic, 
should be turned to the profile 
shown, but stock knobs or simple 
metal pulls will serve. 

Finish is quite important. The 
more sanding done and the more 
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the edges are softened, the better the result 
will be. This is because so simple and un- 
affected a piece must show neatness and 
craftsmanship to avoid a crude effect. 
Sand and rub a shellac base until you 
have achieved a silky surface, and then wax. 


A distinctive effect may be obtained by 
painting the interior a deep red, apple green, 
or deep blue to contrast with a pine or maple 
exterior, or a black or gray-blue to contrast 
with cherry. The back may be papered 
with a quaint pattern, if preferred, 


THE TRACKWALKER’S TRIUMPH 


OR 


HOW NO. 98 ESCAPED DISASTER 


LOCOMOTIVE 
WEATHER VANE 


NIMATED by a wind turbine, this in- 

genious weather vane depicts an “iron 
horse” of yesteryear slowing to a stop in 
the nick of time as a trackwalker waves 
his lantern to warn of a log on the track. 
Since the vane always keeps the turbine 
headed into the wind, the six curved tin 
blades develop plenty of power, because 


wa 


those moving against the wind are 
shielded below their axis. 

‘The wheels of the locomotive ride 
on wooden rollers driven by cord belts 
in deep V-grooves. Each belt is com- 
posed of a single length of strong 
string, the ends lapped and bound with 
thread. When doubled twice, these 
cords make four-strand belts which 
will grip in any weather. The ratio 
between the turbine pulley and the 
first drive pulley should be designed 
to suit local wind velocities. A pin 
fitted in the pilot, and also an exten- 
sion of the pivot rod, stabilize the engine. 

‘One arm of the jigsawed trackwalker is 
actuated by a rod connected to a pulley be- 
low. His tin lantern is pivoted at the hand. 
Rollers and sheaves are lathe-turned, and 
the locomotive and driving-wheel spokes jig- 
sawed, Rustproof tubing should be used for 
bearings.—HI SIBLEY. 


alsy 


Half the design is laid out 
‘on poper and turned around 
to make both sides uniform 


and chisel, or with power tools, 
after the piece has been sawed to 
shape. 

Lay out half the pattern on paper 
marked with 1” squares, Trace the 
design on one side of the tray, and 
then turn the pattern around and 
trace the other side. This makes it 
possible to get both sides exactly 
alike. Note, however, that in turn- 
ing the pattern around, the lower 


—— 


SECTION 


LL hand carving decorates this attractive 

tray, which was hollowed "rom a solid 
piece of poplar. The original was done en- 
tirely with gouges, even to the initial hollow- 
ing out of the stock, although this part of 
the work may be accomplished with mallet 


Wooden Jig Speeds Up Dup! 


‘OUR circular saw can be turned to mass 
production with the help of the simple 
homemade jig shown at right. Piece A, an 
oak board rabbeted on one edge to clear the 
saw blade, is clamped to the saw fence so 
that the pattern piece of the jig can be 
pushed against it, also clearing the blade. 
‘This pattern, likewise of oak, is made the 
exact size and shape of the duplicate pieces 
to be sawed. The one shown is a chine gus- 
set used on V-bottom boats. Drill the under- 
side with a half dozen small holes into which 
phonograph needles can be pressed firmly 
with the points out. 

‘The pattern is placed on top of the work 
to be sawed and is tapped to drive the needle 
points in, Then the work is run through 
with the pattern against the jig fence. Tilt- 
ing the table occasionally will allow the 
waste to drop off—WILLIAM F, CROSBY. 
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left-hand corner of the first half of 
the design becomes the upper right- 
hand corner of the second half. 

A set of small gouges of various 
sizes will make the carving easy. 
Leave the high parts of the daisie 
leaves, and flower stems all the 
same height to form a flat surface, 

The original was carved with only the left 
hand, the designer, Carl Knatz, of Wapako- 
neta, Ohio, having learned thi 
to use his left hand after a stroke that 
paralyzed all his right side 14 years ago. 
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PLASTIC STORM SASH that is attached 
directly to a window frame is available for 
use where complete transparency is not 
needed—on such windows, for instance, as 
those in a bathroom, kitchen, basement, or 
attic, or on the upper section of windows 
throughout a house. While the new sash 
does not permit clear vision through a 
window, it is translucent enough to admit a 
certain amount of light, and is unobstrusive 
behind window curtains. The sash comes in 
sheets of four different sizes along with a 
length of adhesive weatherstrip tape. Fas- 
tened to the inside of a window frame, it 
sets up a dead-air space that acts as an 
insulator on the same principle as that of 
a regular storm sash. 


HOUSEHOLD-SIZE CONTAINERS of a 
masonry-waterproofing paint, formerly 
put up in quantities suitable only for 
professional use, are now on the market. 
‘This paint is manufactured only in white 
and gray, but it is as simple to apply as 
ordinary paint, thus making the water- 
proofing of a basement, or a concrete 
swimming pool, a job that can be done 
without the hiring of expert help. 


DRAFT IN A FURNACE FLUE is controlled 
automatically by the motorized unit shown 
at the right. Set into the flue and regu- 
lated in conjunction with the thermostat 
that controls room temperature, it arrests 
excessive chimney draft and air flow to 
conserve heat when the burner is cut down. 


FIRES BURN WITHOUT KINDLING 
when they are built of compressed logs 
like that shown in the fireplace at the 
right. They ignite quickly with the 
application of a match, give heat 
immediately, burn completely without 
breaking apart, and leave only powdery 
ashes. One log is sufficient for each 
fire. Two sizes are available, the larger 
burning for about an hour and a half. 
‘The logs consist of pressed fibers, non- 
explosive hydrocarbons, and other chem- 
icals. They do not deteriorate in stor- 
age, and though they ignite readily, 
they will not catch spontaneously. 
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Special Jointer Setups 


SPEED WOODWORKING CHORES 


By EDWIN M. LOVE 


'HOUGH the small jointer in the average 

home workshep will probably find most 
frequent service in such routine work as 
surfacing stock and ordinary rabbeting, 
there are many special jobs in which it can 
substitute for other machines. It will take 
the place of a shaper, for instance, to joint, 
chamfer, and rabbet disks and segments of 
circles and to turn out moldings. It may be 
used for cutting end rabbets at an angle or 


Tenons are cut on a jointer 
in an operation similar to 
rabbeting, as shown above. 
The stop block is set high 
enough to cleor the tenon. 
Rabbeting segment (right) 
is done with @ circular jig 
against on auxiliary fence 
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for forming tenons. These operations .re- 
quire only the simplest wooden jigs, all of 
which can be made at home. 

How is a jig for circular work made? 
The body is an auxiliary fence consisting of 
a flat board attached to the regular fence. 
If the latter is mounted on the front, or 
infeed, table, a portion of the lower edge of 
the auxiliary fence should be jointed to clear 
the rear, or outfeed, table. With this are 
used two guides, one curved on top to the 
radius of the finished disk or segment, and 
the other curved to the 
radius of the sawed blank, 
as shown in one of the 
drawings on page 146. 
Normally the difference in 
radius would be 1/16” to 
14", the same as the depth 
of cut to be taken, 

Rest the first guide on 
the rear table, lower the 
table until the top of the 
guide is tangent to the 
cutting circle, and screw 
the guide to the auxiliary 
fence, Then lower the 
front table for the re- 
quired depth of cut, and 
screw the infeed guide to 


it as shown, making sure that the radiuses 
of both guides have the same center. 

What are the steps in using the jig? Test 
the setup first with a scrap of wood. To 
joint a disk, set it in the jig in such a way 
that cutting will start with the grain of the 
wood, not against it, and rotate the piece 
until the dressed edge fits into the outfeed 
guide. Complete the cut with the piece slid- 
ing in this guide only. When jointing a 
segment, rest the work on the infeed guide 
and feed it against the cutter, transferring 
pressure to the outfeed guide as the segment 
slides onto it, This is essentially the same 
as straight jointing. 

In chamfering circular work, tilt the 
fence away from the cutter and place the 
guides in position with the corner, or arris, 
of the outfeed guide against the fence and 
tangent to the cutting circle. Lower the in- 
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feed table and adjust its guide to cut the 
chamfer with one pass. For bevel jointing, 
modify the setup by beveling the bottom and 
curved faces of the guides at an angle par- 
allel with the tables. Time can be saved 
by sawing the blank at the same angle. 

How is circular work rabbeted? Joint all 
the pieces first; then substitute for the jig 
infeed guide one having a radius equal to 
that of the outfeed guide. Lower both tables 
to the depth of the rabbet, adjust the fence 
for the width of the cut, and try the setup 
with a piece of scrap. The inner side of the 
piece will be rabbeted since the flange will 
project beyond the edge of the cutter, as 
in a photograph on page 145. 

Can end rabbets be cut at an angle? An 
adjustable jig for this work is shown in one 
of the drawings. The end of the stock to be 
rabbeted fits in a notched semicircular in- 


sert seated in a cradle that is screwed to 
the underside of a guard, or mitten. This 
insert can be locked in any position by 
screws driven through it into the guard, 
thereby varying the angle at which rabbets 
may be cut. A peephole in the guard over 
the corner of the notch permits the operator 
to see that the work is properly seated. An 
L-shaped shim with a permanently attached 
stop is clamped to the infeed table, its open 
section providing space for the work, which 
rests on the table, to travel to the cutter- 
head. The shim is slightly thicker than the 
depth of cut, and permits the cradle and in- 
sert to slide to the outfeed table without 
coming into contact with the cutter. 

If only one such rabbet is to be cut, or 
several are to be cut at the same angle, a 
somewhat simpler jig may be made by 
notching a guide block to receive the stock. 


End rabbets ond tenons ore cut at an angle with the aid of o notched 


guide into which the stock fits. The top guard protects the hands. 
Moldings can be made by cutting successive rabbets on the work 


In this case also an L-shaped shim is used. 
The guard may be a plain strip of wood 
with a peephole over the corner of the notch, 
as shown in one of the photographs below. 
Stop blocks clamped on the table or fence 
will limit the forward and backward mo- 
tion of the work, thus shielding the oper- 
ator’s hands from the cutter. 

What jig is used for cutting tenons? At- 
tach a fence at right angles to a mitten by 
means of a wider piece screwed to both, as 
shown in a drawing, and use this to hold 
down the work and to push it. The end of 
the work slides against the machine fence, 
as in a photo on page 145, thus locating the 
shoulder accurately. A forward stop block 
prevents further travel after the work has 
passed over the cutter. 

How are corner-joint rabbets propor- 
tioned? The width of the rabbet should be 
greater than the thickness 
of the mating piece so 
that, after assembly, the 
projection can be planed 
or sanded flush. A depth 
of two thirds the thick- 
ness of the stock provides 
good gluing surface and, 
if desired, permits nailing 
from both directions. Deep 
rabbets, and consequently 
less end or edge grain 
showing, may often aid ap- 
pearances, for one edge 
will show two kinds of 
grain, which may be no- 
ticeable even in painted 
work. The limitations of 
the jointer must, however, 
be taken into consideration. 

A rabbet joint is a valu- 
able substitute for miter- 
ing when veneered ply- 
wood is used. The depth 
of the rabbet is carried to 
the back of the face ve- 
neer in two passes over 
the cutter, the second be- 
ing a light cut to avoid 
splitting the veneer. A 
mitten should be pressed 
firmly on the top of the 
workpiece to hold the ve- 
neer against the knives. 

Are moldings possible 
on a jointer? A series of 
rabbets judiciously spaced, 
with the corners left 
square or rounded by hand, 
will make a pleasing mold- 
ing. Some suggested mold- 
ings are shown in a draw- 
ing, with proportions in 
keeping with good design. 
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Parts Finished on a Jointer 
Form Cake Tray and Cover 


Tur circular parts of this cake server 
are formed on a jointer with the aid of jigs 
described in the article beginning on page 
145. After shaping and rabbeting the two 
sections of the tray, as well as the top of 
the cover, chamfer the corners before round- 
ing them off by hand. Make the wall of the 
cover in seven panels with the grain vertical. 
Assemble the panels into a strip by gluing 
halves of dowels over the joints and brad- 
ding from the inside. When the glue has 
dried, wet the outside, being careful of the 
glue if it isn’t waterproof, and nail the strip 
to the top, bending each panel separately. Use 
a wood ball and disk for the knob.—E. M. L. 
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illustrated in these drawings. Figure 4 
on operator making three mistakes, whil 

thow one each. Can you spot there missteps? Look 
for the correct answers printed upside down below 
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Nautical Scene for Window Box 


CUTOUTS of sailboats, waves, and a light- 
house are jigsawed from %" composition 
board or waterproof plywood to decorate a 
window box with a fresh, seaside view. The 
houses and piers at the corners are of %” 
stock, Nail or screw the pieces to the box, 
sinking the heads and puttying the holes. 
Enamel the sails, lighthouse, and houses 
white, masts yellow, hulls and roofs red, 
waves dark blue, sky light blue, piers gray, 
and piling brown,—J, RoDGER DARLING. 


Picturesque Candle Holders Carved Like Indian Totem Poles 


‘Usep in a den, a home with a Western 
atmosphere, or a room in which other curios 
form part of the motif, these totem poles 
will add their decorative touch. They are 
carved from 2” by 2” by 64%” blocks of white 
pine or basswood, and are bored to hold a 
candle in the top of the head, 

Draw the designs on the wood, and then 
carve the figures with a knife or carving 
tools, The wings for the holder at the right 
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are sawed out with tenons to be fitted and 
glued into mortises at the sides of the figure. 
A base of the proportions indicated will be a 
safeguard against a holder tilting with a 
lighted candle. One of each figure will form 
an attractive pair, or two matching pairs 
may be made. 

Paint as suggested in the drawings. If 
show-card colors are used, finish with a coat 


It's Easy to Learn How to Weave on This Simplified Loom 


PROJECT that will serve as an intro- 

duction to the ancient art of weaving, 
this hand loom is both entirely practical and 
compact enough to fit on a small table. Many 
attractive things—scarves, neckties, hand- 
bags, table runners, even blankets—can be 
made from the beautiful patterned fabrics 
it weaves. The cloth produced is up to 18" 
wide, while finished products requiring wider 
material may be made from panels stitched 
together, Though slower than a treadle 
loom, it is less bulky and simpler to build. 

A brief consideration of weaving princi- 
ples may perhaps make the construction 
clearer. Space will not permit discussion 
of how to weave, but there are many books 
on this subject. A glossary of common 
loom parts and weaving terms will be found 
on @ subsequent page. 

Basically, a loom is a machine for separat- 
ing certain groups of warp or lengthwise 
threads so that a shuttle may carry the 
weft or traverse threads through. The shed, 
a triangular passageway between groups of 
warp threads, is obtained by pulling down 
one or more of the levers (Af) at the top of 
the loom. This raises the heddle frame 
(/ and P), an open rectangular framework 
on which is placed a series of looped cords or 
heddies, knotted so that a small eye occurs 
im the center of each. Since every warp 


thread passes through a heddle eye, it fol- 
lows that when a heddle frame is raised, it 
also carries upward only the warp threads 
which pass through the heddle eyes on that 
particular frame. 

‘The pattern is determined partly by the 
manner in which the warp threads are 
grouped on the heddle frames, partly by the 
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sequence in which the levers are raised and 
lowered during weaving, and partly by the 
color of the weft threads used in the shuttles. 
‘The number of shuttles needed is determined 
by the number of colors to be woven into 
the cloth. 

As the shuttles carry the weft threads 
through the shed, they are packed into the 
cloth as tightly as desired by the beater, 
(B, Q, and E). This consists of a pivoted 
frame which carries the reed, a series of 
parallel steel wires mounted in their own 
frame. Rather than to attempt to construct 
a reed, you will find it simpler and more 
satisfactory to purchase one or more com- 
mercial ones. 

In weaving terminology, the dent of a 
reed is the number of wires per inch; a 
17-dent reed has 17 wires per inch. If you 
wish to weave a variety of patterns, it is 
desirable to have several reeds. A 17-dent 
reed and a 24-dent reed will do for a starter. 
When quite fine warp threads are used, it 


is possible to pass two through each dent of 
a 17-dent reed, thus giving 34 threads to 
the inch. The 24-dent reed, on the other 
hand, will permit use of medium-weight 
warp, while the 17-dent reed, threaded 
normally, will take fairly coarse yarn. 
Heddles, made of cotton carpet warp, are 
first waxed (beeswax is best, though paraf- 
fin can be used) and then tied with the aid 
of a jig. This is made by driving four ten- 
penny nails through properly spaced holes 
drilled in a board, and then cutting their 
points off. Since every heddle should be 
exactly alike, the nails must be perpen- 
dicular to the board and not too long, as 
otherwise they might bend when the heddles 
are tied. About 1,000 heddles will be needed, 
250 for each heddle frame. Tie them on the 
jig in groups of 25 and bind them with string 
until they are stripped on a heddle frame. 
The loom consists of four main parts: the 
cloth beam, with its supporting and arrest- 
ing parts (designated 1 in one drawing) ; 


1 Here the loom hos been threaded up, and @ short length 
of finished cloth is visible ot the left of the beoter 
When one of the levers is raised, the pulley to which 
it is attached lowers one of the heddle frames beneath 
Some flat sticks or battens on the warp beam help keep 
the warp even, while other sticks ore tied to the rail 
G The slots thot the tongues of the heddle fromes run in 
can be extended oll the way up to the top if you prefer 
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the beater (2); the harness, which includes 
heddle frames, doupe springs, and the elevat- 
ing mechanism (3) ; and the warp beam, with 
its supporting and arresting parts (4). Al- 
though the construction is indicated in the 
drawings and the dimensions are given in 
the list of materials, certain particulars 
merit consideration. 

Use hard maple or similar wood in mak- 
ing the loom. Glue up a piece 23” by 34” 
for the base and into this cut six mortises 
for the uprights. Note that the warp beam 
and the cloth beam are mounted in almost 
exactly similar supports; the only differences 
are that the warp beam does not need the 
extra bracing rail, and that the rail on top 
is attached by screws rather than by 
mortise and tenon joints. 

A good way to make the beams (R and 
R-2) is to groove two pieces of maple to 
take the iron rod (¥), glue them together, 
and turn to 114" diameter. Then drill two 
5/32” holes in the rod for the steel pins 
or nails which anchor the beam and tension 
lever to the rod. 

A length of canvas should be tacked 
securely to the cloth beam. Two sticks (0) 
and a cord lacing provide a means to attach 
the warp threads. When the warp is placed 
on its beam, a series of sticks is also laid 
on, as shown in one photograph, in order 
to provide an even, regulated tension on 
each warp thread. Two other sticks are 
shown in the same photo and at S in a 
drawing; they are also helpful in feeding 
the warp properly. 

‘The beater consists of two stiles and two 
rails for holding the reed. Since it will 
frequently be necessary to change reeds, 
do not glue these parts together. Make 
certain that the heddle frames slide smooth- 
ly in their grooves. The tongues on the ends 
of the heddle sticks (1) must be trimmed 
to permit this, and the dowels (P) must be 
of an identical length and perfectly straight. 


GLOSSARY OF LOOM 


Brater—The batten or frame, holding the reed, 
Jor driving the weft into the cloth. 


Dent—One of the fine wires composing the 
reed between which warp threads pass; also, 
the space between two such wires. 


Dovre Sexixc—The spring used to return a 
rained heddle frame to position. 


Haness—The part of the loom which includes 
the heddles, heddle frames, and the mecha~ 
nism for raising and lowering them. 


Hevotr—One of a series of parallel doubled 
tied with g small eye or loop in the 


center, through which a warp thread passes. 


This view shows the loom from the cloth-beam 
end. The warp is in place and ready to weave 


Cut and bind the picture wire for the cables 
so that when the levers are down, each 
heddle frame is raised to exactly the same 
height. Attach a small stop to each pulley 
to keep the cable taut when a lever is raised. 
The metal brackets which support these 
pulleys should be just loose enough to per- 
mit the lever to be swung away from its 
latch when a frame is to be lowered, 


AND WEAVING TERMS 


Hyooie Faaatr—One of the open rectangular 
frames on which the heddles are located. 


Rexo—A series of parallel fine wires mounted 
ina frame and held in the beater for driving 
the weft into the cloth. 


Suxo—The triangular passageway detween 
groups of warp threads through which the 
shuttle passes 


Wanr—Threads which run Tongitudinally in 
the loom and in the cloth woven. 


Werr—Threads whici transversely in the 
Toom and cloth, woven in with the shuttle. 
Sometimes called woof. 
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Sawdust from the blade 
of the coping sow falls 
into a sliding tray as 
the bedridden patient 
cuts scrolls in stock 
supported by o bench 
pin clamped in a vise. 
‘The vise can be attached 
anywhere along the 
bench. How the bench 
folds is shown below 


By 
FRANK 
HEGEMEYER 


Beo WORKBENCH 


Can Be Constructed at Home to Put Craftwork 
Within Comfortable Reach of Convalescents 


ITH the aid of this simple bed 

workbench, the tedium of recuper- 

ating from an illnéss can be greatly 
lightened'for any patient whose hobby hap- 
pens to be craftwork. It is a sturdy bench 
intended especially for ailing hobbyists who 
fashion objects from plasties and other light 
materials, and for modelbuilders. 

Designed so that it can be folded com- 
pactly andatored in a small space, the bench 
is constructed.mostly of standard %” pine 
stock, and canbe ‘made throughout with 
hand tools. It ean be adapted to fit a bed of 
any size, but the’dimensions in the drawing 
are for aybench to fit a bed with side rails 
41" apart and 8%” above the floor, 

As a starting point, cut the length of the 
bench top to conform with the width of the 
bed measured from the outside of its rails. 
Any deviation from the 41” dimension will 
affect the two rear sliding braces and their 
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slots, and these should be changed accord- 
ingly. Plates are nailed at each end of the 
underside of the top, and the legs are hinged 
to them, after which the back and side rails 
are nailed to the top. The top leg stretchers 
are also nailed in place, but the lower 
stretchers are doweled, as’in the drawing. 
‘To the lower stretchers aré attached swiv- 
elcleats that swing underithe bedrails to 
Keep the bench from tipping. 

‘Closely woven cloth; 12” by 16”, is tacked 
to the thside edges of the frame of the saw- 
dust trayp which is held in slides under 
the bench. Oné drawing” gives dimensions 
for,a-wood vise that ean.be attached any- 
where along. the.bench, and another shows 
how to make a support for scroll sawing 
that canbe held in the vise. ‘The vise, the 
sawing support, and the bench top are given 
a coatiof linseed oil or clear varnish. The 
remainder can ‘be painted or stained. 
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PLATE %6x2'F 12" HAGE, BOL) or. 
(HINGE TO re well er 
UPPER P 
RAIL) 


CORRUGATED 
FASTENERS. 


SUPPORT FOR 
JIGSAWING 


Va" 2a" 
CARRIAGE 
BOLT WITH 
WASHER AND 
WING NUT sy 


VISE DETAIL BRACES - MAKE 2 


Either round or squat 


work can be held solidly 
in thi it, conve 


Cloth tocked to the frame of the sliding sawdust 
ntly adjustable wood vise 


troy forms an apron to keep litter off the bed 


MARCH CHECK .IST [ SHIPSHAPE HOME] 


. Inspect for termites in basement posts, sills, and frames. 
. Brush down cellar walls and ceiling, and paint or whitewash them. 


. Clean inside woodwork and walls, and renew paint and paper where 
necessary. 


. Clean screens. Brace corners, patch holes, and touch up paint. 
5. Examine the underside of the roof for leaks, and mark them for 


repair. 
. Make temporary roof repairs where urgent as a precaution against 
spring rains. 
. Repair, sharpen, and paint garden tools. 
. Clean and repair garden trellises, arbors, and pool. 
). Repair and straighten fences and gates to make ready for painting. 
. Inspect tops of window and door frames for bad flashings. 
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HOW TO 


DRILL ROUND WORK 


Single-Job and Production Methods of Locating Holes in a Pin 


RILLING a hole straight through a di- 

ameter of round stock can be made a 
simple job, but unless care and judgment are 
exercised, the hole is likely to run out on 
the far side at an angle. When a large num- 
ber of pins are to be drilled, it is economical 
to build a drill jig in which they can be 
placed. The drill is then accurately guided 
by hardened bushings. If only a few are to 


typical job—two 3/16" holes ore to 
1d straight through a small steel pin 
inning off from the diameter. Tolerance 
on location and direction of the holes is 1/32" 


DRILL 2- @ HOLES 


STEEL PIN 


156 


be handled, each pin is laid out, prick- 
punched, center-punched, and then clamped 
on a V-block or a piece of wood for drilling. 

Both of these methods are described fully 
in a motion picture produced by the United 
States Office of Education and distributed 
by Castle Films, Inc. Important steps in the 
work are illustrated in the accompanying 
views taken from the film. 


2 With the pin 1d to show markings, a 

longitudinal line is scribed with a key-s 
rule, ion toa right-ang 
channel, the rule oligns itself with the pin axis 
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3 Cross lines are next drawn %" from each end 

fo intersect the longitudinal line. Set the 
combination squore for 3%" and hold the face 
of the tongue firmly against the end of the pin 


4 Mork these intersections with a small prick 

punch held vertical and topped lighily with @ 
hommer, Arrange the pin on the V-block so that 
the end being punched will have a solid bearing 


5 Enlarge each prick mark with o center punch 

fo make a depression big enough for starting 
the drill, Hold the conter punch vertical, turn 
it until it centers, and then hit it o solid blow 


7 Set the stops of the drill-pross spindle so 

that the drill will begin its travel I" above 
the pin ond end it just after it goes through; 
then lock the nuts to prevent damage to the table 


6 Clamp the pin rigidly in the V-block with the 

end overhanging enough to keep the drill from 
marring the block, Lock the drill-press table at 
a height where the drill will go through the pin 


Slide the V-block on the table to center the 
work ond hold it by hand. Advance the drill 
by hand, hold it in the punch mark a moment, and 
retract it to inspect for accuracy (CONTINUED) 
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Q Repeat this until you are sure the drill hos 4 Q Relax pressure on the drill os soon as it 

no tendency to run to the side, Use cutting breaks through the pin. Further advancing 
fluid when drilling, squirting jo the hole should be done with core to keep the flutes of 
each time the drill is withdrawn to remove chips the drill from snagging on the burrs and breaking 


"1 drilling each hole, job calls for a large 

of the V-block and brush tedious laying out con be avoided by 
table, Unless the block is level, the drill will a jig fitted with hardened bushings to guide the 
run off and the hole will not be o true diameter drill at the points where holes are to be made 


1 To asure accuracy in drilling, the jig must 4 The bushings will hold the drill true both 

be cleaned inside and out and the pin itself in storting and in drilling, but the drill 
must be free of dirt, chips, ond burrs; otherwise shculd be retracted occesionolly to free the hole 
the work will not set squarely on the drill table i. Squirt cutting fluid in at these times 
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CLEANING COUNTERBORED HOLES can 
be done quickly with the aid of several tube 
brushes and a small motor. Brushes of the 
type shown have twisted wire handles and 
sell for a few cents, An adapter is made by 
drilling one end of a short piece of brass rod 
to fit the motor shaft and the other to ac- 


A CUTTING-FLUID SPLASH SHIELD made from a tin 
can and other odds and ends will prevent spattering 
of the coolant by spiral chips thrown off during opera- 
tion of a drill press. Cut the top and bottom from 
the can, and cut a slot to permit insertion of the 


cutting-fluid tube, A 1” wide 
rectangular opening, made 
near one end and covered 
with a piece of celluloid, will 
form a window through 
which the lower part of the 
drill bit will be visible. Nail 
the can to a hardwood block, 
slotted and fitted with a 
thumbscrew. This block is 
vertically adjustable on a 
flat steel bar that is bolt- 
ed at the top of the drill- 
press head.—W. E. B. 


BROKEN FEELER GAUGES, almost certain 
to be lost if allowed to remain loose in a 
tool drawer or chest, may be salvaged for 
re-use if they are fitted with individual 
handles. Plastic, fiber, composition board, 
or wood, cut to the shape shown and slotted 
with a fine saw, will serve satisfactorily. If 
the thickness of the broken gauge isn’t 
readily legible, be sure to mark it clearly 
on the handle.—Louis Fitas. 


SUBSTITUTES FOR STAIR TREADS of the steel 
type once turned out in quantity but now hard 
to obtain can readily be fabricated from ordi- 
nary metal lath. This material is spot-welded to 
flat stock, resulting in a firm, nonslip tread, such 
as that shown at the right. The treads are suit- 
able for use on vehicle running boards, on fire- 
escape stairs, on shop and office-building stair- 
ways, and in other places where a secure footing 


is desired.—Brucr MAcINTosH. 
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commodate the shank of the brush. For best 
results, cut the brush handle off to leave 
 %4” shank. Use small setscrews to lock 
the adapter to both the shaft and brush, 
‘The speed of the motor should not be so 
great as to cause the brush to whip to the 
side and bend.—W. E. B. 


Taping a tight-fitting electric 
plug, cs shown above,’ will chow 


it fo be pulled from an outlet of car 


small squar 


without undue strain on the cord used cs washers to sect the tacks 


For an indoor clothesline that can be erected and taken 
down quickly, fit two wooden rods with screw eyes and tie 
the rods to eyes in the walls. Reeve the line through the 
other eyes and secure it with easily untied becket knots 
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THUMBTACKS. 


Thumbtacks in each of the lower corm 
ot the bock of a picture frame provide 
on air space between frame and wall, and 
keep o dust line from marking the latter 


MELTED 
PARAFFIN 


Melted poratfin, applied with a cloth and 
rubbed in a thin film over the insides of 
breadboxes, wastebaskets, and other metal 
receptacles, will keep them from rusting 
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4%" PLYWOOD FOR TOP OF TABLE 


This folding table to double the capacity 
of @ bridge table to be used for other games. It 
may be made of plywood, or a handsome job may 
be turned out with @ fine voneer. L-cleats that fit 
around two table corners hold the top in place 


SHORT LENGTH OF 
HACKSAW BLADE. 
The broken blade of a knife can be replaced with 
an end of a hacksaw blade, useful for many jobs 
around the house. Punch out the pin of the old 
blade ond insert the saw between thin washers to 
4 take up slack; then rivet the pin back in place 


To speed up the work 

when driving a number 

of screw hooks, put a 

screw eye in the chuck 

of @ hand drill, usin 

the drill as a wrencl 
the 


when 
eyes are being driven 


not a toy transformer. Insulate al 


will just slide over # 
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Any clock can be wited to give a de 
Ii" ports from the clock with 
clock face are Lshaped strips of brass, eHached with tope, ond humped se that the honds 
rem. That for the minute hand it outside the sweep of the hour hand 


‘CARDBOARD 


Smokers who prefer pipes with threaded stems can 
use o bit of cardboard to true up the stems when 
they tighten to a position in which they ore at the 
wrong angle to the bowl, Slip on one or more card- 
board shims, tighten, ond trim them all around 


indable alarm. Use dry cells or a doorbell transformer, 


tape. Contacts on the 
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CHECKING AND ADJUSTING 


SEED DRILLS 


PREVENTIVE MAINTENANCE GUARDS AGAINST 
WASTE AND ASSURES WELL-PLANTED ACRES 


By E. W. LEHMANN 


Head of Department, Agricultural Engineeri 
University of illinois 


FROBABLY no farm machine will give 

greater returns in the way of long life 
and satisfactory operation than will grain 
and grass-seed drills when they get a rea- 
sonable amount of attention at the begin- 
ning and end of each season. Such previ 
tive maintenance, carried even to the point 
of using just the right grades of grease and 
oil, may protect many an acre from hap- 
hazard seeding, and is sure in any event to 
recompense the farmer liberally for the 
thought and time devoted to it. Reduced 
yields because of poor stands and poor spac- 
ing are bound to result from drills operated 
inefficiently just as surely as they do from 
old-fashioned hand sowing. 

‘The chief parts of a drill are the seed box, 
the feed cup and feeding device, the seed 
tube and boot, the furrow opener, the cover- 
ing devices, and the supporting frame, which 
is mounted on two wheels and has a hitch 
for horses or a tractor. Feeding devices are 


FEED 
ORIVE SHAFT 


TRACTOR 
HITCH 
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located at the bottom of the seed box and, 
together with seed tubes, seed boots, and fur- 
row openers, they are spaced either 6”, 7”, 
8", or 10” apart in grain drills, Drills for 
planting clover and grass seed have feed 
cups and furrow openers spaced 4” apart. 
By operating only every fourth feed cup, a 
7” drill can be used for drilling soybeans in 
rows 28” apart, and in the same manner an 
8” drill can be employed for putting in rows 
spaced at 32”. Many grain drills are 
equipped with attachments for drilling grass 
seed and fertilizer. 

‘Two principal types of forced-feed devices 
are the fluted-cylinder feed cup, with which 
the rate of planting can be varied by expos- 
ing more or less of the cylinder to the seed, 
and the double-run, ribbed-center feed wheel. 
‘The speed of the latter can be controlled so 
as to regulate the rate of planting. One side 
of such a feed wheel is for small seeds and 
the other for large ones. This type of feed 
is held better by many farmers for drilling 
soybeans, peas, and beans than the fluted 
cylinder, while the cylinder is often pre- 
ferred for small grain such as wheat, oats, 


DRIVE CHAIN 


AND SPROCKET DRIVE 


JARYING RATE OF 
SEEDING 
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and barley. Furrow openers on drills are in 
the form of a shovel, of a curved runner 
opener like those on corn planters, or of 
single or double disks. 

Grease, oil, and kerosene are all used in 
lubrication, each for a specific part. Late- 
model drills are equipped with hydraulic- 
lubrication fittings on axle bearings, counter- 
shaft hangers, and disk bearings. Only a 
grease gun is good for these. Machine oil 
is needed for the sprocket bear- 
ings and lifting levers, and 
kerosene for the feed cups. 

Examine the chain tighten- 
ers and, if the drill has not 
been used for some time, be 
sure there are no obstructions 
in the feed cups. See that all 
parts are running freely before 
filling the seed box and taking 
the drill to the field. 

To assure a uniform depth 
of planting, with proper cover- 
age of the seed, adjustment is 
made either on the lift lever or 
on the pressure-adjusting lev- 
er. On hand-lift drills this ad- 
justment is ordinarily obtained 
with the lift lever, while on 
power-lift drills the adjustment 
for depth is made by means of 
the pressure-adjusting lever. 

Should the feed-regulating [ 
lever be out of adjustment, the 
rate of planting can be defi- 
nitely established only by a 
test. After making an adjust- 
ment calculated to sow the 
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Forced seeding 
double-run wh 
one above, or fluted rolls, 
below, mounted in a single 
row. The rote is adjustable 


sows a field evenly ond produces/a good stand 


desired amount of seed per acre, the accur- 
acy of the adjustment can be checked by 
the following method. 

First, determine the number of revolu- 
tions a drive wheel will make in the planting 
of an acre. The number is dependent on the 
diameter of the wheel and the width of the 
drill, For example, the 36” wheels of a 10/ 
drill will make 460 revolutions in the plant- 
ing of an acre, or 115 for one fourth of an 

acre. On a drill of the same 

width, 50” wheels will make 
but 830 revolutions per acre, or 

82% for a quarter acre. 

Second, decide upon the rate 
of planting in pounds or pecks 
per acre. This consideration is 
usually pretty well established 
locally for each crop. Then, if 

45 Ib. of oats are to be planted 

per acre, you will know that 
114, 1b, 'should pass through 

the feed spouts with every 115 

turns of a 36” drive wheel, 

while the same rate of planting 

should result from only 82% 

of a 50" wheel. With this data, 

a conclusive test is easy to 

make. 

4 Jack up the drill so the drive 
- wheels are free. Place the oats 
in the seed box and set the 
feed-regulating device at the 
planting rate of 45 lb., or six 
pecks, per acre. Set the sur- 
| veyor or land measure at zero. 
| Use paper bags to collect the 
| grain from each seed tube sep- 


done with 
Is, like the 
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arately, and revolve the drive wheel the 
number of turns required for the test. Then 
note if the same amount of seed is deposited 
in each bag, and also if the total amount in 
all the bags is sufficient to plant an acre at 
the rate desired. Some drills are equipped 
with a divided feed shaft, and on these each 
half of the drill should be tested separately. 

If too much seed passes through the drill, 
the feeding mechanism should be reset ac- 
cordingly. If the amount discharged by the 
seed tubes is not uniform, the tubes may 
either need adjustment or be badly worn. 
Sometimes when too little seed is dis- 
charged, the feed cups or tubes are plugged 
up, and the remedy is obvious. 

As with other machinery, the first step in 
overhauling a drill is a thorough cleaning of 
all parts, Certain fertilizers may be injuri- 
ous to the metal of drills having fertilizer 
attachments. Never’ store a drill without 
thoroughly cleaning out all fertilizer. 

Support the drill on carpenters’ horses 
and turn the drive wheel to see if the feed 
shaft and all other parts turn freely. Re- 
move the wheels from the main axle, check 


the drive pawls and springs for looseness, 
and observe the condition of the bearings. 
‘Take out the seed tubes, and clean and oil 
the feed cup with a light oil or kerosene, 
Replace worn chains and sprockets. Raise 
the furrow openers and test each for loose- 
ness at the points of connection. Uneven- 
ness in seeding can be avoided by keeping 
furrow-opener connections tight. 

Install new pressure springs if the old are 
weak or broken. Also adjust the balance 
springs on the lifting lever so as to help 
support the furrow openers when they are 
in the “up” position, as well as to press 
down on them when they are in the “down” 
position. Remove the disk openers, and clean 
and lubricate the bearings, replacing worn 
ones. Adjust the scrapers so that they con- 
form to the disk surfaces. The right kinds 
of grease and oil are essential. Use only 
grades that are recommended by the imple- 
ment manufacturers. 

It is well also to repaint painted surfaces 
of any implement when a repair job has 
been completed. This adds greatly to the 
life of the metal by preventing rust. 


Portable Grain Elevator Built from Parts of Old Combine 


TAKING the two elevator 
chains and the buckets from 
a secondhand combine thresh- 
ing machine, Keith Rhode: 
of East Garland, Utah, fast- 
ened them into a long con: 
tinuous chain for use in this 
wheat elevator constructed 
mostly of ordinary lumber. 
Scrap pieces of plywood form 
the elevator-shaft housing, 
and the whole unit is light 
enough to be moved by truck. 
It is employed in hoisting 
loose grain into a granary, 
truck, or box car. 

Grain is dumped into a 30” 
by 56” receiving bin, scooped 
up into buckets when the elevator chain is 
set in motion, and poured out at the top 
of the 14’ high shaft. Power is supplied by 
a small motor mounted on the shelf near 
the drive wheel. This wheel is in turn con- 
nected by chain drive to a second wheel 
at the base of the elevator chain, as shown 
in the drawing. 

The elevator will handle wheat at the 
rate of six bushels a minute when oper- 
ated by only a %-hp. motor, but it will 
work at a faster rate with the substitution 
of a larger motor unit. Its total cost to 
Mr. Rhodes, in addition to labor, which he 
supplied himself, was $25, of which $15 
was the purchase price of the old combine. 
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Pointers on Servicing 


GAS WATER HEATERS 


By John Modroch 


ERIODIC attention to your gas water 

heater will pay you dividends in economy, 
efficiency of operation, and safety. Shown 
in Fig. 1 are the main parts common to most 
types of automatic heaters, 

Keep the hot water clean by draining the 
tank every month, as in Fig 2; this will 
keep heat-resisting rust from forming on 
the bottom and thus will be a factor in sav- 
ing fuel. Keep the burner wiped free from 
dust and from any moisture that condenses 
in the flue and drips down (Fig. 3). 

Use a darning needle to clean clogged 
burner jets, as shown in Fig. 5. Carbon de- 
posited on the tips of the pilot and safety- 
valve tubes (Fig. 7) is likely to choke off 
the pilot flame and impair the safety valve. 
Don't let it accumulate. The flue baffle (Fig. 
6) should be cleaned regularly to insure 
free passage for the hot gases. In an auto- 
matic heater the baffle can be lifted out for 
cleaning after removing the vent pipe and 
draft diverter. Use a brush to reach in and 
clean the coils of other types of heaters, as 
in the smaller drawing of Fig. 6. 

Water temperature is controlled by a 


thermostatic valve (Figs. 2 and 4) that 
automatically opens and closes the gas line. 
‘The valve can be adjusted by a lever, and a 
setting of 120 deg. is about right for average 
requirements. Burning continuously, the 
function of the pilot flame (Figs. 4 and 7) 
is to light the burner and to hold the pilot 
safety valve open by keeping its tube ex- 
tended. If the pilot flame goes out, the tube 
contracts and closes the valve, thus cutting 
off the flow of gas to the burner, These 
safety valves are actuated mechanically or 
electromagnetically, depending upon the type 
of gas for which a burner is designed. These 
controls are complex, and it is advisable to 
call your gas company to service them. 

To adjust the air supply to a burner (Fig. 
5), close the shutter of the air inlet until 
the flame becomes yellow. Then slowly open 
the shutter until the flame jets turn pale 
blue and have very small yellow tips. ‘The 
greatest heat is obtained from a quiet 
flame with the colors blending. 

Other adjustments of gas water heaters 
are set at the factory and should be changed 
only by an experienced service man, 


UPHOLSTERY 


By HERBERT BAST 


OT only a new lease on life but 

also more beauty than ever 

can be given to old wicker- 
work chairs that have had their 
withes worn loose or even torn from 
their frames. Regardless of the 
shape, style, or size of decrepit 
wicker furniture, upholstering will 
return it to an attractive and useful 
condition. 

The old wicker chair in the photo 
had become so dilapidated that it had 
long been discarded. Its frame, how- 
ever, had no broken structural parts, 
and a few angle irons fastened in 
the loose corners compensated for 
loss of stiffness normally supplied by 
the withes. All of these wickers that 
might hinder upholstering were then 
stripped from the frame. Withes 
that were still firm enough to add 
strength were left in place where 
convenient, as shown in one photo, 

If the seat of such a chair has a 


|] Loose or broken withes are removed from the Muslin, a layer of cotton folt, and denim 
wicker chair, and only those that will not cover the springs, and a stuffed roll 

interfere with upholstering are left, such ax tacked at the front edge. Burlap is stretched 

the ones shown, Seat springs ore then’ relied “aver back ond arms, ond then marked for folds 


Critically shorp foc: 
The lens tube is slid 
lever acti 


For Your Home lab... 
Compound 


“Sa 
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By MORTON C. WALLING 


ITH simple lenses costing a few cents 
each, some scrap materials, and hand 
tools, you can construct a compound micro- 
scope which can be valuable in workshop, 
laboratory, and home, Magnification may 
run into hundreds of diameters; but the 
most useful range is, in many cases, below 
the 100-X mark. ‘The instrument has such 
features as a substage mirror, color-filter 
holder, aperture strip, tilting stand, and 
both coarse and fine-focusing provision. 
Stand: The base, arm, and upright are 


ing of the 


the substage mirror moun 


At the 
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CAN BE BUILT WITHOUT 
A LATHE OR COSTLY LENSES 


icroscope is achieved with the vernier d 
to a rough focus. ofter which fine adjustment is obtained with the screw and 
1g, consisting of a short rod hinged to the back of the mirror 


Microscope 


3 


made of hardwood, Be sure that the-flat 
surface at the upper end of the arm is 
right angles to the notch on which the 

will be mounted. Bore holes through the up- 
right and arm to receive a \%"-20 bolt 
equipped with two washers and a wing nut 
or knurled knob for clamping the arm at the 
desired angle. 

Staye: A 4” by 4” piece of 4" composi- 
tion board forms the stage. Two counter- 
sunk wood screws secure it to the wooden 
arm. Two springy metal clips are bolted to 
the stage for holding 1” by 3” slides, 

On the underside of the stage fasten two 


shown af the left and center below. 


parallel, grooved wooden pieces in which 
slide two strips cut from tin plate or card- 
board. One strip has three or four holes 
ranging in size from about 1/16” to 13”. 
This varies the amount of light passing 
through the specimen, and thus controls 
somewhat the contrast and sharpness of the 
visual image. The second strip has three 
holes %” or %” in diameter over which are 
mounted pieces of colored gelatin, cellulose 
film, or glass held in place with household 
cement, A useful assortment consists of red, 
blue, and green color filters, all of medium 
density. 

Mirror: Obtain a handbag mirror about 
2” in diameter, Slot one end of a 1,” metal 
rod and force into the slot one leaf of a small 
butt hinge. Secure the hinge with two small 
rivets, or by soldering, and trim off excess 
portions of the hinge leaf. Cement or solder 
the other leaf to the back of the mirror. 
‘The rod is inserted in a hole bored near the 
lower end of the wooden arm, allowing the 
mirror to be tilted in two planes for adjust- 
ment. 

Lens Tube and Mounting: Any metal, 
plastic, fiber, or cardboard tube of about 
15/16” inside diameter and 7” long may be 
used for the lens tube. Other diameters will 
do, but this one will accommodate standard 
eyepieces, Give the inside a coat of non-re- 
flecting black paint. 

‘The tube slides in a sleeve made by fas- 
tening, with very small wood screws, a band 
of thin sheet metal 2%” wide to a hardwood 
block having one surface curved to fit the 
tube, By adjusting the screws, you can vary 
the tension exerted by the band. The tube 
must slide for rough focusing, yet must fit 
snugly enough to remain in position. 

Fine-Adjustment Mechanism: A metal 
plate riveted to the concave wooden block is 
held in position by two L-shaped guides 
screwed to the flat upper side of the wooden 
arm. A bent lever fits in a hole at the lower 
end of this plate, where it projects below the 


Aperture and color. 


Jer strips, shown at the left, slid 
‘ef a common spool, center, 


arm. An 8-32 machine bolt passes through 
a hole near the other end of the lever and 
screws into a threaded hole through the 
arm. The upper end of this bolt is equipped 
with a knurled knob taken from an old radio, 
Between lever and arm, and encircling the 
bolt, is a stiff coil spring. When the knob is 
turned, the bolt head moves up or down, 
causing the lever, pivoting against a wood 
screw, to move the lens-tube block up or 
down. Total movement need be no more 
than 1°16”, although greater travel will do 
no harm. 

Objective Lens: The lens at the lower end 
of the tube, the objective, produces the ini- 
tial magnification. It should be of small di- 
ameter, less than 12”, and of a focal length 
less than 2”, The shorter the focal length, 
the greater the magnifying power. 

For your first objective, cut off a %” 
length of wooden spool. With a drill bit, en- 
large the hole in the flanged end to the di- 
ameter of the lens to be mounted, for a 
depth about equal to the lens thickness. 
Paint the hole a nonreflecting black. Whit- 
tle down or build up with paper the outside 
spool diameter to produce a tight fit in the 
microscope tube, Clean the lens and place 
it in its recess, running a little cement or 
lacquer around the edge. Over the other end 
of the spool hole mount a diaphragm, a piece 
of opaque paper having a hole about 3/32” 
to 1/8” in diameter punched in it. ‘This dia- 
phragm in part governs image sharpness, 
So experiment with various hole sizes. 

To obtain greater magnification without 
unduly increasing aberrations, combine two 
or three lenses in the objective as shown. 
Mount them so that their surfaces are sepa- 
rated about 1/16”, and with about 14” sepa- 
rating the diaphragm and nearest lens 
surface. 

Eyepiece or Ocular: The Huygenian eye- 
piece at the upper end of the tube magnifies 
the image formed by the objective. It is 
constructed according to the following two 


slotted ways on the under 
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je of the stage. A section 
‘ves ax a cell to hold the objective lens, which is cemented inside its drilled recess. 
At the other end of the spool, below right, a paper-disk diaphragm is glued on to add to the sharpness of the image 


conditions: First, the focal 
length of the eye or upper lens 
should be about one third that of 
the field lens, the one toward the 
objective. Secondly, the distance 
between the lenses should be half 
their total focal lengths. 

‘Two spools that fit easily in 
the tube are used to make the 
eyepiece. Enlarge one hole to 
about %” diameter, bore a re- 
cess for the eye lens, and cut the 
‘spool to the exact focal length of 
the eye lens. Leave the flanged 
portion on the lens end of the 
spool. Remove the flange from 
both ends of the second spool, 
enlarge its hole to almost \”, 
and make a recess in one end for 
the field lens. Cut this spool so 
that when the two are put to- 
gether, the lenses will be sepa- 
rated by half the sum of their 
focal lengths. Blacken all inte- 
rior surfaces and, using gummed 
paper, bind the spools together 
end-to-end, lens recesses out- 
ward, and cement in the lenses. 

Chipped-edge lenses, obtain- 
able at low cost, are used in the 
microscope illustrated. The eye 
lens has a focal length of 26 
mm, and the field lens a focal 
length of 68 mm., giving an eye- 
piece magnification of about 7 X. 
With a 36-mm. objective and a 
7” lens tube, the total magnifi- 
cation is about 30 diameters. 
Greater magnification can be ob- 
tained by using an objective with 
a shorter focal length. Do not 
forget, however, that image 
clarity is reduced as magnific 
tion is increased, and that com- 
paratively low powers are often 
the most revealing. 


‘Tho eyepiece is composed of two I 
set in opposite ends of two spools. The 
Unit Ts held together with gummed tope 
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HOW TO CLEAN A BLOWTORCH 


Cleaning improves operation of 
atorch.Checkpumpaction.Draw 
in oil to lubricate the leather 


° lig 
dd factory service 


e burner with a block, 
p the cleanout plugs, and then 
remove them with a screwdriver 


‘With o length of pipe ir 
in the nomle, next uns: 
burner ossembly from the tonk 


Take out the feed pipe and wick 
bly, but do not a 
unscrew the fixed burner nipple 


Clean fuel patsages with w 
hond-rotated drills of the 


‘Wash the burner with gasoline: 
then rub laundry soap into thi 
threads of all paris to prevent 
leaks when they or J 


Twist the wick before pushing it 
bockthrough the f hole. 
These suggestions from 

Brass Works publication 
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Signposts of the Sea 


Both electricity and acetylene gas are 
utilized to operate buoy lights. When acety- 
lene is used, large tanks of gas under pres- 
sures as high as 14 atmospheres are placed 
in special receptacles in the body of the 
buoy. A tiny light burns constantly, al- 
though this is invisible to the navigator. A 
clockwork mechanism causes gas to be fed 
into the burning chamber in short puffs. 
Here it is set off by the pilot light, the 
mechanism being so adjusted as to provide 
the predetermined quick or slow or inter- 
rupted flashes. The flame itself is small— 
less than an inch in length, but it is magni- 
fied and concentrated by the lenses which 
surround it so that it shines with great 
brilliance over a considerable area of sea, 

When electricity is used, a special mecha- 
nism in the buoy automatically replaces 
burnt-out bulbs. Whenever the circuit can- 
not be completed because of bulb failure, 
the device instantly makes a partial revolu- 
tion, bringing a new bulb into contact. 

With such devices, it is possible for buoys 
to remain unattended for many months— 
sometimes for as long as a year. In war- 
time, however, buoys are exposed to hazards 
from drifting mines, debris, and derelicts, 
and from the impact of ships guided by 
navigators in unfamiliar harbors. To meet 
these added hazards, the Coast Guard has 
had to multiply its buoy inspection and 
servicing trips, 

It hag also developed many special buoys. 
One of these is a can or nun buoy topped 
with a specially designed prismatic reflect- 
ing paper. At night this buoy cannot be 
seen, since it casts no light of its own. 
An enemy ship or submarine trying to make 
its way into a harbor would have to dis- 
close its own position before it could find 
such a buoy. However, a ship on a legiti- 
mate mission can quickly locate these de- 
vices by sweeping the sea with even a small 
flashlight, for the reflecting paper picks up 
any light that strikes its surface. 

Frequently, war conditions have required 
the redesigning of standard types of buoys. 
For instance, buoys used to support sub- 
marine nets are sometimes drawn far out of 
plumb by the tug of the net itself. If 
equipped with standard light mechanisms, 
such buoys would cast their light at an 
angle invisible from the channel. To over- 
come this difficulty, special tripods have 
been developed which hold the lights in a 
suitable horizontal position despite the dis- 
torted tilt of the base buoy. 

Lightships and lighthouses are designed 
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to support a light at great height above 
the sea. They usually are placed at en- 
trances to harbors, or at isolated danger 
points from which it is necessary to warn 
mariners away. 

Today, most lighthouses also house fog 
signals—bells, whistles, or horns—and radio- 
beacon equipment. War has brought an end 
to the traditional loneliness of the light- 
house keeper, for now most lighthouses hay 
augmented staffs operating the special equip- 
ment essential in wartime for detection and 
recognition of incoming vessels. 

Lighthouse signals have their own char- 
acteristics, just as do those of buoys, Some 
ow a continuous, steady light. Others flash 
at regular intervals. Still others flare up 
at intervals with flashes of greater brilliance 
than their continuous light, Sometimes an 
alternation of colors is used. 

All these differences aid the mariner in 
recognizing the light which marks his land- 
fall. Once he has identified the light, a 
reference to his charts will give him his 
position within a few yards. 

The flashing lights of lighthouses are 
produced in several ways. In some cases 
the flashes result from the rotation of lens 
in which various flash panels are incorpo- 
rated. In large lighthouses, where electricity 
is the luminant, timing devices interrupt 
the flow of current or conceal the light 
source at definite intervals. 

In minor lights, where acetylene gas is 
used, the flashes are produced by interrupt- 
ing the flow of gas with a bellows-like de- 
vice, each small charge of gas being ignited 
by a constantly burning, nonluminous pilot 
flame. 

‘To service lighthouses, lightships, and 
buoys, the Coast Guard operates large fleets 
of tenders and cutters—sturdy little ships 
capable of carrying heavy buoys on their 
decks and equipped with derricks which 
can lift the full weight of a buoy, its long 
anchor chain, and its anchor. These vessels 
are specially designed to navigate in shallow 
waters and close to dangerous underwater 
obstructions. Their sturdy hulls can with- 
stand battering contact with the stone or 
steel walls of lighthouse structures, under 
the roughest conditions of sea. Frequently, 
they must go far out to rescue buoys which 
have been cast free from their anchors by 
collision or storm. For such buoys—their 
lights still’ flashing—might serve as false 
beacons when once they leave their moor- 
ings and cause the wreck of the very ships 
they were designed to save. 
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Coffin Tacks for the Axis 


seconds after being taken from the sodium 
nitrate solution, the rivets must be quenched 
in a cold-water bath. This “freezes” the 
copper-aluminum throughout each rivet. 

Rivets made from the 17S alloy are now 
put in a centrifuge, a machine that whirls 
them at 1,800 r.p.m., driving all moisture 
from their surfaces. Then they are prompt- 
ly placed in large refrigerators, where in a 
few minutes they are chilled to 10 degrees 
below zero F. This treatment arrests their 
hardening. 

The 178 rivets must be driven within 30 
minutes after being removed from cold 
storage. To insure this, the frozen rivets are 
packed in two-ounce cellophane bags and 
kept in refrigerators until they are needed. 
Then they are delivered in mobile refrig- 
erators, tricycle affairs pedaled by girls, to 
distribution stations and handed to riveters 
two or three bags at a time. No riveter 
needs to walk more than 40 feet for his 
supplies. 

Delivery of the rivets in the tricycle re- 
frigerators has effected large savings at 
the Consolidated Vultee factory. Formerly, 
workers handling large numbers of rivets 
dropped half of them on the floor. Now 
scarcely one in 10 is mishandled. 

Once driven, the chilled rivets harden in 


Aircraft Instruments 


mometers are used to check the tempera- 
tures of the oil, radiator coolant, cylinder 
heads, magnetos, and carburetor air. A 
“free-air” thermometer warns of the prob- 
ability of icing conditions. (This, however, 
is not considered an engine instrument.) 
These temperature tellers are actuated 
either by vapor pressure or by electrical 
power, 

‘The manifold-pressure gauge and exhaust 
analyzer indicate the “breathing” of the 
engine, The former measures the pressure, 
or “boost,” of the fuel-air mixture in the in- 
take manifold as it comes from the super- 
charger. The analyzer tells the ratio of 
fuel to air within the cylinders by revealing 
the chemical composition of the exhausted 
gases. 

‘The general use of radio for communica- 
tion and guidance has added immeasurably 
to the information furnished the pilot by the 
instruments mentioned. The radio instru- 
ments, as well as certain avigational instru- 
ments like the drift indicator. are subjects 
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the plane's structure, swelling to fill the 
holes into which they have been pounded. 
‘There is no danger of a riveter's mistaking 
a chilled rivet for an A17S rivet, which by- 
passes the freezer and is allowed to harden 
on shelves for three days at room tempera- 
ture. To distinguish the two types, the 
ATS is dipped in yellow-green dye. 

The internal structure of the rivets under- 
goes a radical change during the quenching, 
heat treatment, and aging. The polished 
cross section of a raw rivet viewed under a 
glass that magnifies it 200 diameters looks 
like a desert waste dotted by small shrubs 
casting shadows. Quenching the rivets after 
their heat treatment brings the grain 
structure into partial relief. After aging, 
the grains stand out sharply, like counties 
on a state map—or like enemy countries 
over which Allied bombers and fighters 
spread destruction with the aid of the modest 
rivet,—ANDREW R. BOONE. 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 


symbols appearing on the wrapper 
in which the magazine is received. 


(Continued from page 123) 


for complete articles in themselves and can- 
not be included in this discussion, 

‘The production of instruments of all kinds 
was once one of the most serious bottlenecks 
in our plane program because of problems 
peculiar to their manufacture, and because 
only a few companies manufactured instru- 
ments. This obstacle, like others, has now 
been overcome. We are turning them out 
in quantity and their performance shows 
that they are better than ever. 

That is saying a lot. American aircraft 
instruments have always been the finest in 
the world, and the performance of our 
planes and pilots—civil and military—testi- 
fies to the genius of their designers both on 
the battle-fronts and on the home front. 


Acknowledgment is given to the follow- 
ing manufacturers for their co-operation: 
Eclipse-Pioneer Division of Bendix Aviation 
Corporation, U.S. Gauge Co., The Lewis 
Engineering Co., and the Sperry Gyroscope 
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EEMS A LONG TIME, doesn’t it, since Jim 

and chaps like him used to sit around and 
brag about how they made the other fellow 
eat their dust? 


‘To hear them talk, a couple of hundred miles 
in less than a couple of hundred minutes was 
just ordinary going! 

‘That sore of conversation is out of fashion now. 
So is that sort of driving—and for mighty 
good reasons. 

Fast driving is plenty tough on tires—und tire 
wear is one of the deadliest enemies we have to 
face on the bome front. 


‘There's only one safe plan to followif youownacar 
today: Figure that your present tires are going to 
have to last you for the duration (and perbaps for 
some time beyond)—and treat them accordingly. 


‘There may be enough replacement tires for non- 
military uses before the war is over. There may 
be synthetic tires of such quality and in such 


Remember bi te. 
ded bo average 70- aid brag about? 


numbers that they will offset the lack of 
natural rubber. 


But don't count on it. If you do, you may have 
to lay up your car. You don't want that to happen 
and neither does Uncle Sam, because those of us 
here at home must help to fight this war with our 
cars as well as with our sweat and our dollars. 
‘One of the major battles we are engaged in is 
the Battle of Rubber. You can help to win it! 


ie * * 


REMEMBER WHEN there were new sires for 
sale on almost every corner, and at almost any 
price you wanted to pay? But then, as now, it 
was the INDEPENDENT tire dealer upon whom 
you could most surely depend for quality end 
fair dealing, and for interested, personal servi 
We at Seiberling believe in the future of t 
American brand of independence and of the 
independent American business man. That's why 
Seiberling Tires always bave been and will con- 
tinue to be sald by INDEPENDENT dealers only, 


ie 


Tae 


Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces + Bullet-Sealing Gasoline 
‘Masks, 


Tanks + Rubber Floats, Boats and Pontons + Rubber 


Parts for Gas - Alsomakers of 
rods, 


‘Airplanes and 
Tires and Tubes for passenger cars and trucks + Sealed Air Tubes * Rubber Hecls, Soles and Mechanical Go 


ate © Casite has eliminated cold-weather 

sone starting trouble for over a million car 

owners. It will do the same for you. 
Added to the crankease, it keeps oil free-flowing, 
enables motors to start faster, with less battery drain 
even in sub-zero weather. 

Casite improves motor efficiency in other ways, too. 
It cleans out power-destroying, fucl-wasting sludge 
deposits, retards the formation of engine varnish, 
frees sticking valves and rings, and gives better 
and smoother performance all the year around. 

Save your battery! Save your imotor! Get Casite 
today from your car dealer, service station, or garage. 


Remember... CASITE GUARANTEES 


CLEANS OUT MOTORS] *-.,/,° 
KEEPS MOTORS CLEAN /1.°,2-» 
ole 
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Climb into the Cockpit! 


after the take-off you have sufficient alti- 
tude to switch tanks from “Main” to “Aux- 
iliary” with the tank-selector handle. It’s 
smart to burn the gas in the small tanks 
first, so that you will have your central 
supply untouched until last. Also, since you 
Imow exactly the capacity of the small 
tanks and since they burn up relatively 
early in the flight, you can use them to esti- 
mate accurately fuel consumption per hour. 
As you switch tanks, you nose down slight- 
ly and hit the wobble pump a few times to 
pressure the gas from the new tank into 
the lines. The engine sings on beautifully. 
It always seems to hit better at night. 

Back and forth you sweep, looking for 
that telltale swirl of waters marking the 
track of a ship. Up the coast, out to sea in 
a great curve, back to shore. Half an hour 
passes, 

You flip the radio switch from “ICS” to 
“Transmit,” give it a few seconds to warm 
up the extra tubes, and then a call to the 
base radio station. You report: “Negative. 
Negative.” (You have sighted nothing.) 

‘The base answers with a repeat of your 
“Negative,” and you go back to “ICS.” 

Time starts to crawl. A second and third 
radio call to base, both negative reports. 
Once in a while you joke with Stedman. 
But a joke sounds’a little flat over the ICS. 
Meanwhile your parachute cushion has 
turned to concrete. The recon has become 
an awful bore. 

No sooner do you make this decision than 
there is a loud backfire, a rough jerk on the 
ship, and the engine loses power. In a 
flash, your left hand has found the tank 
selector, you've switched to “Reserve” and 
are pumping savagely on the wobble. The 
stick goes forward to pick up speed. The 
engine hits its pace again. Just a tank run- 
ning dry! 

Stedman speaks into the ICS: “I wish 
you wouldn't do that. It’s hard on my heart. 
Hard on yours, too!” 

Three hours pass. You are twisting and 
turning around the edges of several small 
clouds faintly outlined against a slim sliver 
of moon when Stedman suddenly booms 
from the backseat: 

“A ship wake astern and to port.” 

Quick turn left—and there it is. The en- 
emy. Not one wake but four zigzag white 
feathers being grooved across the surface 
of the black waters. Four warships boiling 
along at better than 30 knots. 

The transmitter snaps on. You speak 


(Continued from page 51) 


sharply: “Emergency. Contact on four 
ships 20 miles out.” 

Base is back in an instant with the ac- 
knowledgment. Paralleling the enemy's 
course, you drop down close to the water 
to get a look at his silhouette. Your eyes 
search the ships as you draw closer—sweep 
over the fo'c’sles, up the bridges, down the 
stacks, on back toward the sterns. They're 
the same class. Make sure now, it's mighty 
important. Yes, they're new-type enemy 
destroyers, 

Again into the mike: “Contact is four 
new-type dogs-dogs.” (Four new destroy- 
ers.) 

Mentally you picture the scene back at 
the base, the alert at Operations, defense 
units manning guns, the chirpy notes of CW 
messages to the commander of our protect- 
ing warships, the strident bong-bong of 
“general quarters" aboard those craft as 
they pick up speed and whirl to intercept 
the enemy. 

As these thoughts spin through your 
head, you are giving a radio commentary 
on the enemy's course, speed, formation, 
Once, when you duck in too close, the war- 
ship at the head of the column lets fly with 
antiaircraft guns. You dive away swiftly, 
turn back parallel to the enemy when out 
of his range. 

‘There'll be action shortly, for the enemy 
warships and our forces are closing swiftly. 
At that moment the base radio gives you 
the word you've been waiting for: “All 
units. Use Plan Afirm. Plan Afirm.’ 

Plan Afirm is the battle plan. Your part 
is important and you've got to move fast 
to execute it properly. A  full-throttle 
climb away from the enemy, and you turn 
your radio on to warm it up. Then you 
call to base radio to say you're in position. 

A moment later comes the answer: 
“Strike two matches. Two matches.” (Drop 
two flares!) 

A hard jerk at the flare-release knobs. 
A moment later, the surface of the sea is 
brilliantly illuminated. Plainly visible, some 
four miles away, are the enemy destroyers. 
Our forces are lost in the darkness beyond 
the enemy ships. Suddenly there are red- 
hot flashes of gunfire from that darkness. 
Our warships have the enemy spotted. 
Plainly you see the shells fall. A close strad- 
dle. More flashes. A broadside. The enemy 
has not fired, for he can find no target. 

The enemy changes formation and 
course. Our forces are firing steadily now. 


(Continued on page 196) 
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MILLIONS OF WAR 
WORKERS CONSERVE 
THEIR SPARK PLUGS 
BY HAVING THEM 
CLEANED AND AD- 
JUSTED REGULARLY. 
TO BE SURE OF UT- 
MOST RELIABILITY 
WHEN PLUGS MUST 
BE REPLACED, THEY 
SPECIFY NEW AC 
SPARK PLUGS. 
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Buy War Savings Bonds and Stomps regularly. 


Climb into the Cockpit! 


(Continued from page 195) 


‘The base smacks through with another 
call, “Strike two more matches. Two 
more.” Out they go. Then the new flares 
add their light to the other flares, which by 
now have almost reached the water. Our 
warships are drawing closer now, their 
shells creeping up on the enemy vessels. 

Suddenly there is a blinding flash from 
the leading destroyer in the enemy forma- 
tion. The ship just erupts. A direct hit on 
the magazine. Your plane takes a wicked 
bump from the concussion. That's all the 
enemy wants; the three remaining ships 
turn away from the action, put on speed, 
| streak for home. 

‘Your satisfaction over American gunnery 
is cut short by a call from the base: “En- 
emy night fighters now operating in your 
area.” Well, if your luck will just hold a 
little longer you'll get home. Your relief 
gives you a radio call at that moment tell- 
| ing you to go back to the base, that he's 
| taking over the patrol. (He's welcome to 

it! Good luck to him!) 

Just one more hurdle—a night landing on 
instruments—and this recon mission will be 
finished. Back at the base you hit the land- 
ing circle at 1,000 feet, start a 600-foot let- 
down so that you will be at the down-wind 
end of the landing area when your altimeter 
shows 400 feet. You put it “in the groove.” 

You've got to fly the little scout into the 

| water in a landing attitude from that 400- 
foot altitude. Back on the throttle now, get 
the excess air speed killed off, full flap. 

| Slowly the plane settles. The turn indicator 
is at zero (if you hit in a turn the crack-up 
would be a bad one), the bank bubble cen- 
tered. Gently the nose comes up in a con- 
trolled stall. She's just mushing along, 
throttle versus stick. 

With a crunch she hits. Quick, chop the 
throttle, back on the stick. A skid to the 
left. Opposite rudder. She's on the water— 

| in one piece. A dimmed flashlight beckons 

| from the beach. The engine noises die away 
| as the switch is cut. The ponton grinds 
gently in the sand. 

‘A voice calls from the darkness, “What's 
cookin’ out there, fella? 

“Nothing much. Enemy task force and 
| night fighters came pokin’ around, but Sted 
and I scared 'em away. 


Poper is a precious war material, packaging 
food, ammunition, weapons, and blood plasm 

Save all you con to make sure these 
reach our armed forces in perfect condition. 
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THE TOMORROW 


TOUCH 


OF 


Warbirds Hatch Extra 


Today, the skies over targets deep inside the 
perimeter of Japan’s island defenses know 
the roar of our Navy's fighters, dive bombers 
and torpedo planes. 


Carrier-based aircraft, whose range was 
once comparatively limited, can now strike 
at the Japs hundreds of miles in advance of 
Navy task forces, thanks to the egg each 
plane carries under its belly. 

To give our Navy planes this extra range, 
Fairchild engineers have designed a DURA- 
MOLDED expendable gasoline tank much 
lighter than its metal counterpart, but hold- 
ing the same amount of fuel. 


THE PLANES 


Range from this “Egg” 


When the egg is sucked dry by the plane’s 
hungry engine, the pilot drops it by simply 
pressing a button, and switches over to his 
ship's regular tanks. 


Built entirely of plywood, it is veneered 
and shaped by a process known as DURA- 
MOLD. In this process layers of wood, laid 
erose-grain are permanently glue bonded 
with special resins and moulded under heat 
and pressure. 

DURAMOLD, another milestone in the 
progress of American aviation, is a striking 
example of Fairchild’s “touch of tomorrow 
in the planes of today.” 


BUY Us Si WAR BONDS AND STAMPS 


@=FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 


Ronger Aircralt Engines Division, Farmingdale, LL « Fairchild Aireralt Division, Hagerstown, Ma, 
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Burlington, N.C. # Duromald Divison, New York, N.Y, 
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DEFOE 


SHIPBUILDING COMPANY, 


Detos 


On Land! 


Defoe is now building 1700-ton Navy 
Destroyer-Escort ships—the largest war- 
ships ever launched on the Great Lakes. 
Through its unique “roll-over” process, 
Defoe is able to deliver twice the produc- 
tion per man hour, resulting in double 
the number of ships built at half the labor 
cost per vessel! And all without a dollar 
of government financing. 


On Sea! 


With depth bombs, shell fire and ripping 
knifelike prows, hard-hitting DE ships, 
such as Defoe builds, are smashing U-boat 
packs and clearing the sea lanes for Amer- 
ica’s convoys. By releasing more and more 
destroyers for other combat duty, these 
battleworthy craft have added tremen- 
dously to the striking power of our Navy. 


In The Air! 


The Navy “E” with three White Star 
Renewal Citations flies from the Defoe 
flagstaff .. . along with the treasury de- 
partment's special Bull’s-eye flag awarded 
because Defoe employees regularly take 
more than 10% of their pay in War 
Bonds. And when Peace returns, the 
experience and ingenuity of this organiza- 
tion will play an important part in build- 
ing new and better products for America, 


BAY CITY, MICHIGAN 


\, Three White Star Renewal Citations now decorate 
DEBE Hen aaron by Bafstworare 


v 
Ships for Victory 
Servants for Peace 
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m. When a welder 
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NAME THE JOB 
«+. we'll furnish the file 


* No longer does efficient shop practice condone 
the use of files unsuited to the job in hand. Today 
files and filing techniques are highly specialized. 
Motals and metal-alloys differ widely. Their actions 
‘on files vary greatly. Desired filing results are many. 

‘The skilled mechanic must know his files— 
whether in operating his own shop or seeking to 
advance himself in industry. The right file for the 
job means faster production, less faulty work, 
Greater earnings. 

To the “home mechanic” with a flair for making 
useful things or needful repairs, there's the pride 
of working with an assortment of good files. 

Nicholson is the leading manufacturer of files 
for every purpose. Ask hardware or mill-supply 
dealers—or “the boss”—for the kind you want. . . 
in Nicholson or Black Diamond brand. 

“FILE FILOSOPHY” — the Nicholson 48-page 
care of fi 

chanie become more valuable to 

‘employer. FREE. 


NICHOLSON FILE CO. 19 Acorn SL, Providence 1, R.1.,U.S.A. 


(Also Canadian Plant, Port Hope, Ontario) 


NICHOLSON 
FILE FOR EVERY sttlse, 


Kite That Smashed Berlin 


(Continued from page 48H) 


bombed. Then goes the cookie, because its 
momentum and concentrated weight carry 
it on with less angle of trail than the incen- 
diaries. 

‘Then the 30-pounders, and finally after 
several seconds the sprinkling begins, of the 
little fellows. A can at a time—fore, aft, 
starboard, port, and around again, maintain- 
ing the equilibrium of the bombing run—the 
four-pounders flutter down, like grass seed 
on the newly disturbed earth. 

Multiply these thousands of incendiaries 
by hundreds as the planes pour over a con- 
centrated area. A trifle difficult, doubtless, 
for the sand-bucket and stirrup-pump bri- 
gades. 

Ml 


‘The Lancs go out at sunset, one every two 
minutes, circle once for altitude, and are 
gone in the dusk—each alone, navigating on 
its own toward a predetermined point. It is 
very different with the Forts. They go out 
in great formations, like knights challeng- 
ing to battle in the sunlight, trailing their 
white plumes of vapor. The Lanc is a feline 
huntress, who goes by stealth and strata- 
gem, seeking only to pounce and slip away. 

Of course it is not as solitary as it seems. 
From dozens of aerodromes the Lancs fly, 
precisely scheduled to the minute. The 
old controversy between precision bombing 
and area bombing is somewhat out of date, 
the British think, for they now do precision 
bombing on a district. In other days the 
blasting was haphazard. This squadron we 
are visiting has a plaque over the fireplace 
with a motto: “There's Always Bloody 
Something.” Earlier in the war that meant 
that if you didn't find your target, you 
should find yourself another one, but never 
bring your bombs back. To young pilots 
today the motto is merely a soldier's gripe 
that there's something doing every night. 
If the aircraft's photographs do not show 
that the assigned target has been reached, 
pilot and navigator have some explaining 
to do. 

The precision is attained through the 
Pathfinder Force, of which little may be 
said save that with all the modern arts of 
navigation it night after night penetrates 
Germany, outwits and misleads the defenses, 
and at a certain exact moment drops signal 
flares on the target. If any Lanc arrives 
ahead of time, before the PFF, it must 
stooge around, killing time until the proper 


Purpose | USA. moment. 
(Continued on page 202) 
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Wheres how your car PEELS... 


.afle 
MARFAK 


Chassis 
lubrication / 


Car stiff in the joints? Hard to 
handle? A rattle here, a squeak 
there? Give it new riding comfort 
and driving ease with tough, 
long-wearing MARFAK chassis 
lubricant. Always applied by 
chart, never by chance. From king 
pins to rear shackles every point 
of lubrication is shown on the 
chartand the proper type of lubri- 
cant is plainly listed. And with 
each job your Texaco Dealer 
checks every point of wear, every 
point of adjustment, sends your 
car forth hale and hearty. Ask 
him to give your car that 
“MARFAK feeling”—tomorrow! 
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Paper for time ond station. 


KNIVES NEED 
HONING, T00! 


ie 


WN 


KNIVES—pocket or bench— 
need honing just as much as do 
special purpose tools such as 
planes, draw knives, chisels etc. 
It’s hard to get new ones—so 
your old ones will have to do you 
for the duration. All the more 
Feason to keep them sharp, for 
in good condition they do better 
work and last longer, too. 


al 


The best way we know to keep 
knives and other edged tools in 
tip-top shape is to use a Com- 
bination Sharpening Stone by 
Carborundum. One side is of 
coarse grit to sharpen dull tools. 
The other is of very fine grit to 
give that smooth, keen, fast- 
working edge that is a good 
workman's delight. 

These stones are available 

at your dealer’s 

Ask for No. 109 Carborundum 
Brand Silicon Carbide Combina- 
tion Sharpening Stone. And 
write today to get your free 
copy of the booklet, “Short Cuts 


To Better Work For The Home- 
craftsman.” 


NDUM 


Dept. 5-34 
THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 


cnterantom en repre adem of wd 
fenton manufacture ty The Carborundom Company 
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(Continued from page 200) 


But once that flare is dropped—recogniz- 
able out of all the false flares, false fires, 
and trickery—all hell cuts loose. Overhead 
comes the vast confluence of planes, whose 
bombing run is now identified. Still higher, 
above the course, streak fast aircraft drop- 
ping great parachute flares of brilliant 
amber light. Every 400 yards a flare, creat- 
ing an illuminated path. Cones of search- 
lights leap up from the ground, as many as 
40 or 50 to a cone. And from the strato- 
sphere almost, behind the lights, dive fighter 
craft—not just night fighters but every kind 
the Germans possess. It is a good thing now 
that it is all Lancs on the bombing run. 
The turrets fire on everything that doesn’t 
have four engines. 

The Lancs pour on in an intense con- 
centration. In a half hour, in a path perhaps 
five miles wide, as many as 700 of them will 
pass this spot. Some of them may collide, 
some of them may bomb the Lancs below 
them, but even so their safety lies in the 
closeness of their numbers. They fly on, 
straight and true, waging a battle planned 
with cold intellectual dependence on the law 
of probabilities. Some will fall, but most 
of them get through. 

Below, there is shambles and holocaust. 
The cookies go iti great orange blobs, and 
suddenly are spangled all about by con- 
stellations of white candescence. The air is 
pyrotechnic with cascades and showers of 
red and blue and green, and phalanxes 
of searchlights bayonet the gloom above. 
‘Through it all the Lancaster runs her steady 
way, while mickey mouse does its calculated 
chore. 

You cannot see a fighter far away. It is 
a dim, fast shadow close at hand. Before 
the bomb run the Lanc can dodge him, but 
now she can only stab him with her stinging 
tail. Sometimes a fighter is a swift down- 
ward flame, or it may be a Lancaster that 
falls. 

‘Through the stench of fire, through centu- 
ries of seconds, the Lancasters follow their 
low bombing run. Then the cookies are 
gone, and the kites are up fast and away, 
and the conflagration fades to a dim and 
distant glow. 

In the dark again, on the long voyage 
home, the Lancaster is at her best. For a 
few minutes she has been a tense and agile 
thing, but now she is quiet, gentle, and 
comforting. It is for this, mostly, that the 
Lane men love her. 

Any aircraft has a personality, and she 


(Continued on page 206) 
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“Fox, old boy, looks as if you'll have 
to find yourself a manhole!” 


Aunosr our entire production of “Ever- 
eady” flashlight batteries is going either to 
the armed forces or to essential war indus- 
tries. So please don’t blame your dealer for 
being out of stock. 


Before you buy anything else, be sure you've bought 
all the War Bonds and Stamps you can afford. 


The word “Eveready” is a registered trade-mark of National Carbon Company, Inc, 


———— = — = 
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WHAT MAKES AN ACE ? 


An ace is judged by the number of enemy planes he 


downs, * By that standard the Allison engine rates 
high. * In four years of service on every 
active front, more enemy aircraft have 
been knocked out by Allison- 
powered fighters than by 
any other American 
Blane: 6 Beectsion: | 
pays in perfection of 


performance. 


OF THE AIR—NBC Network 


LIQUID=COOLED AIRCRAFT ENGINES 


j Zi 
KEEP AMERICIC'STRONG Mion 


BUY.MORE,WAR BONDS. DIVISION OF 


POWERED BY ALLISON: 
P.38—Lightning + P-39~Ainacobra + P-go— Warhawk + A-36 and P-s2—Mustang 
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hig change 
Cn 


more skillful, science more exacting, indus- 
try more efficient. 

When the users of heavy-duty equipment 
demanded a better tapered roller bearing, 
Tyson introduced the “All-Rolls” design. 
This improved bearing, containing thirty per 
cent more rollers, has found wide acceptance 


Gaia tyson BEARING CORPORATION, 


TODAYS ( HEAVY- 


SS > 


© Progress is inevitable. Sports have become 


in transportation, industry and agriculture 
—wherever the going is tough. 

Tyson’s extra rolls mean more than greater 
load-capaci 


. They give the bearing more 


strength and rigidity, substantially longer 
life, added efficiency. 

“68 
The big name in bearings today is... TYSON! 


oie 


MASSILLON, OHIO 


DUTY BEARING 


*® LET'S ALL BACK THE ATTACK x 
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pot [Pm [STANLEY 1 LEY 


VERTICAL CHISELING | 


Knowing how to use the wood chisel 
can save you many a piece of rare wood, 
and hours of lost time. Here is a point 
to remember: 


In cutting vertically, across the grain, 
the chisel should be tilted slightly to one 
side to give it a shearing, or slicing, ac- 
tion, If the surface 
is wider than the | 
chisel, press part of 
the chisel against 
the portion just cut 
using it as a guide 
to cut the next 


jong 


Write for your copy today. 


STANLEY TOOLS 


DIVISION OF THE STANLEY 


New Britain, Conn. 
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(Continued from page 202) 


takes it from the men who fly in her. Take, 
for instance, that kite O-Orange, which has 
been going lately with the Winco on his ops 
among the bright lights above the German 
cities. 

‘This squadron commander is a fastidious, 
discriminating chap, with a fluffy fresh 
handkerchief tucked in his left cuff, and he 
would never lift an eyebrow for something 
which was not super wizard. For years he 
tested Hurricanes and Spits, he has flown 
Halifaxes and Wimpeys and what have you, 
but to him O.Orange is the nicest thing yet. 
He needs only four more ops to finish his 50 
raids, and she is going to make them with 
him. 

(Do not think the Winco is intense. Just 
imagine, if you can, a man who has rolled 
46 consecutive sevens, and has four more 
passes to make. Do not think this gentle- 
man is cold and inattentive. He is a man 
with four more nights to live. But notice how 
he relaxes when he talks about his Lanc.) 

Flying her, says the Winco, is just like 
dancing with your old girl. It hardly takes 
a touch to lead her; and, whether you're 
coming out of the most sudden dive or 
vicious vertical turn, she never tricks you 
at all. Mostly she waltzes, but in a pinch 
she can jitterbug. You can practically throw 
her over your shoulder, and she will not 
lose her poise. Once when she was caught 
and coned in 30 lights above the Ruhr, the 
flight engineer suddenly found himself sitting 
on her ceiling; but as she slipped back into 
the cover of darkness, you may be sure that 
none of her seven men loved her any the 
less for that. 

O-Orange is no sweet young innocent 
thing. She has been to the wars. Painted 
on her black face are 50 yellow bombs and 
two small swastikas, together with three 
ice-cream cones which commemorate certain 
holiday jaunts to Genoa and Milan, during 
a misspent youth. But she still has a girlis 
coquettish streak in her. When, on a day- 
light cross-country, she encounters one of 
those tough Yankee Forts, often she is quite 
unable to withstand the temptation to dive 
into his sights, weave for a while back and 
forth across his nose, and then simply to 
run away and leave him. You may be sure 
that no GI American appreciates such con- 
duct. But that Lanc, O-Orange, with 300 
mp.h. at her command, is the kind of fast 
wench who (if she picks a low enough alti- 
tude) can do it, even to a Fort, and get away 
with it. 
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Exide research 
keeps ahead of the need 
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Exide Batteries of Canad 


EXIDES ARE USED 
IN MORE THAN 100 
APPLICATIONS BY 
OUR ARMED FORCES 
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ssary to keep your battery 


America Rolling” by hav- 
Dealer check your 
In many cases. peri 
recharges are essential, and ‘with them, t 
Exide Dealer can put off the day when y« 
need a new battery. When you 

must have a battery, get a 
dependable, long-lasting Exide. 
Buy to Last—Save to Wi 


BATTERY Co. 
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Ofticia 


led snug.y to Pneumatic life rafe, this big Navy bomb secure. 
0) 


ther lap on its journey to the enemy. Tee capable of 
+ + Blasti ic runwa, 


Sinking a Warship | sting a strategic run, OF sending 
@ munitions dump hurding sk, . It packs shatterin, thou. 
sand pounds of lethal devastation but i i being 
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VETERAN IN 
SEARCH OF A 
PEACETIME FUTURE 


HIS veteran knows of no job to come 
back to after the war. 


Tt was born of war necessity —built to 
perform a strategic purpose new in the 
history of aircraft. 

‘The requirements were extreme and in- 
flexible, There was an “impossible” limit 
on sie and weight. Yet some hed tobe 
ready to move as muchas 75,000 pound. 


‘That is why even optimists doubled sch 
devices could be built. 


Its job is 
shutters and 
am 
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button — or doany of thousands ofjobs we 
haven't thought of. 

‘That is why we are telling you about them. 
We want to find jobs for these able 


veterans. 


[And at the same time we want you to know 
that there is available the kind of engin- 
cering thinking and production technique 
that made them possible. 
nants: 
eee, Obi end Grand Repide, Michigan. 


ANCHES, 
New Ter, lx Anguat,Chicoge, Detrod, Clevalend, Providence. 
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1. Astoose, tte lke chs ts 
}s liable to slip on the rim 
‘and damage the valve. 


‘To keep tires tight, first re~ 
m from the rims 
‘sandpaper both 
the rims and the tires. Coat 
adjoining surfaces with Casco 
glue and replace tire, 


XING loose bike tires is only one of the 
hundreds of uses for Casco Glue. 


‘This versatile adhesive is today preferred 
by thousands of industrial woodworkers and 
amateur home crafters. Here's why: 


Unusual strength. Casco Glue sets chem- 
ically and hardens to form a bond of re- 
markable strength and toughness, 

Greater durability. Highly resistant to wa- 
ter, heat, and age. 

Easy to mix. You don’t have to heat Casco 
Glue. It mixes quickly with cold water. 
Economical. A little Casco Glue goes a long 
way. Mix it as you need it. The powder, 
tightly covered, lasts indefinitely. 

For special outdoor jobs and water projects, 
experts recommend Cascamite—the com- 
pletely waterproof plastic adhesive. 


ie 
by all hardware 
stores. 


Write for the free Casco Gluing Guide de- 
scribing 80 handy gluing hints. Address 


CASCO"= GLUE 


350 Madison Avenue, New York 17, N.Y. 
“Sets chemically—hardens permanently” 


210 Buy Wer Savings Bonds ond Stomps regulerly. 


Kite That Smashed Berlin 


(Continued from page 206) 


O-Orange has had her troubles. Only a 
fortnight ago, coming home one night with 
the Winco, she was stooging around waiting 
for her turn to come in. She was at 1,500 
feet, 14 miles from the aerodrome, when 
Jerry got to her. The intruder’s fire cut the 
controls on her flaps and tabs, and knocked 
out three engines. The old girl staggered a 
bit; with her hydraulics gone she pulled and 
hauled. She was in a bank at 110 miles an 
hour, and by all the normal rules of conduct 
she should have gone into a helpless spin. 
But she pulled out of it like a glider and 
came in level over the treetops. One of her 
props wouldn't feather, and was windmill- 
ing the engine, holding her back; but the 
starboard inner kept her aloft. The main 
runway was in use, so quickly the control 
tower flashed the lights on another. Then in 
O-Orange came, dead across a brisk wind 
on one engine, and sat down proudly like 
the lady that she is. 

‘The Wing Commander got the D.S. 0, for 
that; but really, you know, old man, it was 
the old girl who should have had the bit of 
ribbon—O-Orange, that lovely kite. 


Since this was written, there have been 
two bits of news. The Winco and O-Orange 
have safely finished their 50 ops. And that 
boy Roberts, from New Jersey, is reported 
to have bailed out safely and become a 
prisoner of war in Germany. Bob certainly 
will have a tale to tell, about himself and 
that kite S-Sugar, when he gets home to 
Merchantville. 


Eggnog Fed Through Wounds 
Saves Russian Soldiers 


EGGNoc fed through abdominal wounds is 
saving the lives of many soldiers on the 
Russian front. Heretofore the period of 
semistarvation occasioned, by such wounds 
has often produced a fatal weakness. Real- 
izing this, Soviet surgeons developed a 
formula rich in nourishment, which is fed 
through the wounded part of the abdomen 
at the time it is operated upon. The mixture 
consists of almost 13 ounces of sweet butter, 
two eggs, about two ounces of sugar, a 
little salt, and about two ounces or more 
of distilled alcohol. As @ result of this feed- 


| ing, there is much less pain following the 


operation, recovery is hastened, and the 
usual high mortality from abdominal wounds 
—never before below 50 percent—has been 
greatly reduced. 
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THESE FLASHLIGHT BATTERIES ARE 


A yYERRS OLD-cn/ STILLVFRESH 


Remember when you picked up a flash- 
light, long unused, and found the batteries 
dead? The fact is, most flashlight batteries 
die just lying around... but not Ray-O-Vac 
LEAKPROOF Batteries. LEAKPROOF'S pat- 
ented sealed-in-steel construction seals the 
power in...it's there when it's needed! 


RAY-O0-VAC LEAKPROOF BATTERIES ARE 
NOW GOING 100% TO OUR ARMED FORCES 


FLASHLIGHTS - BATTERIES 


RAY-O-VAC COMPANY, MADISON 4, WISCONSIN 


OTHER FACTORIES AT CLINTON, MASSACHUSETTS * LANCASTER, OHIO © 
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Ingenious New | 


Technical Methods | 


Presented in the hope that they will 
prove interesting and useful to you. 


New Metal Surfaces Made by Spraying 


Molten metal is now sprayed or atomized on to 
metal surfaces for the purpose of salvaging worn 
bearings, shafts, cylinder walls and such parts. Metal- 
lizing, as the process is called, is also used for putting 
a non-corrosive coating on iron or steel surfaces 
subject to corrosion such as cylinder walls of internal 
combustion engines, valve gates and such parts in 
contact with water. The metals to be sprayed may be 
aluminum, zinc, stainless steel, high carbon steel or 
other alloys depending upon the character of the 
surface desired. The sprayed surface may be “over 


Rough threading—cooling locks 
matal firmly to surface, produe- 
permanently tight bend. 


and machined down to size to obtain accurate 


Metal spraying guns have been perfected for use 
with various types of gases for heat, depending upon 
the melting temperature of the metal to be sprayed. 


We hope this has proved interesting and useful to 
you, just as Wrigley’s Spearmint Gum is proving 
useful to millions of people working everywhere 
for Victory. 


journal after 


You can get complete information from The Metalliz: 
Company of America, 1330 W.. Congress St., Chicago, ira vaoe 
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Enemy industry knocked out . . . cities de- 
vastated . . . a broad, safe path for invasion forces — all 
stem from the precision production of the United Na- 
tions, In war plants throughout America, Adas Tools and 
their operators are making an important contribution 
to victory —the vital precision that is the key to the 
superiority of our weapons! 

‘The Atlas Lathe is one of the best known 
of the Atlas machines behind the guns. It's a favorite 
in production centers and in mobile machine shop of our 
armed forces, Compact, rugged, accurate, it has turned 
out millions of the parts that make up our tanks, ships, 
guns, and planes. 


y 
When Atlas Tools are again avail- Gao 
able without priorities, remember their war) 
production record and all it means in helping 
us build better tools for you. 


ATLAS PRESS COMPANY 


355 NORTH PITCHER STREET © KALAMAZOO 13D, MICHIGAN 


MILLING MACHINES 


+ BUY WAR BONDS NOW * 
4. 
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/ 
WITH CHAMPION SPARK PLUGS 


Themen who literally “keep’em flying,” the ground 
crew mechanics of the Army, Navy, Marine and 
Coast Guard Air Forces, are daily performing 
prodigies of maintenance, service and repairs. 
These unsung heroes, schooled and skilled in 
many crafts, keep their charges airworthy and in 
fighting trim at all times. 


One of the first things the ground crew mechanics 
check is spark plugs, because they know how vital 
they are to the engine's performance and depend- 
and depend- 
ability are the principal characteristics of Ch 
pion Ceramic Aircraft Spark Plugs—qualities 
which have won for them an ever increasing de- 
mand from our Air Forces. 

‘These same qualities are inherent in all Champion 
Spark Plugs, including those for your car. In 
fact, the Champions for your car are products of 
the same research and engineering, and many 
of their basic materials and patented features 


are embodied in Champion aircraft types. 


Have your spark plugs tested and 
cleaned at regular intervals. Thi 
vital to the times and will assure you 


maximum economy and dependability. 


CHAMPIONS 


Discarded Hot-Water Tanks 
Form Culvert for Driveway 


GALVANIZED hot-water tanks or range 
boilers no longer fit for service will form 
substantial culverts for use under walks and 
driveways. The ends should be cut out, pre- 
ferably with an acetylene torch. A single 
tank 12” or 14” in diameter and about 5’ 
long will suffice for a walk. For use under 
a driveway, at least two such tanks should 
be welded together end to end. 


FUNar attack all wood, but affect sap- 
wood to a greater extent than heartwood, 
Spores of wood-destroying fungi germinate 
to form masses of growing threads which 
penetrate and decompose wood cell 


Inexpensive Diffusion Disk 


PRODUCING diffusion in enlargements is 
easy with a piece of thin silk stretched and 
held firmly between a pair of embroidery 
hoops. Such hoops cost very little and are 
available in several sizes.—J. K. K. 


Champion spark plugs for model gas engines give the same 
their larger counterparts. 

ite insulator. Alloy needlepoint 

electrodes for easy starting. One-piece construction, 


CHAMPION 


SPARK PLUG COMPANY * ~— TOLEDO, OHIO 


SPARK PLUGS 


“... Let Freedom Ring” BUY WAR BONDS 
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INDIAN 


You and your Indian look down on broad rivers, 
mighty forests, and waving fields of grain. There's 
nothing like an Indian Motorcycle to take you 
places. No other means of transportation makes 
you feel so much a part of the scene. Astride an 
Indian you're out of the monoxide line of traffic... 
effortlessly and smoothly you reel off your miles of 
adventuring...slip off the highways. into. unex- 
plored side roads that lead close to the heart of this 
great land of ours... Your Indian always respon- 
sive, easy to handle, safe, Plan to join the great 


MOTORCYCLES « 
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fellowship of motorcyclists when our fight for free- 
dom is Anally won, Get acquainted with your 
Indian dealer now. 


INDIANS ON THE WARPATH 


ow, all new Indian Motorcycles go straight 

ind what a fighting record they're turninj 
in! But new, improved, postwar Indians are al- 
ready being blueprinted. They're the motorcycles 
to wait for! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Motocyele Company 
eld, Massachusetts 


You owe it to your Uncle Sam! 


He needs manpower—every available person. A hearing deficiency 
‘may keep you out of the armed forces... but you can do your fight- 
‘ing on the home front... in war matertel plants A good bearin 
aid enables you to go all out in the war effort. The movement 
growing. In our plant today are workers wearing bearing aids 
and contributing as competently as if their bearing were normal, 


You owe it to your friends! 


They want to enjoy your company as much as you do theirs. 
Your hearing aid means as much to them as it does to you, 


Are you really doing your part? 


‘That question only you can answer. Think! 


Report on a Revolution 


The New Zenith RADIONIC 
HEARING AID 


Accepted By American 


Zenith recently started a revolution 
to reduce the cuit of hearing. After 
years of research and preparation, 
the Zenith Radionic Hearing Aid is 
now offered to the public. 

‘The price—$40—(abour one-quar- 
ter that of other good vacuum tube 
instruments). Complete—ready to 
wear—with miniature radio cubes, 
crystal microphone and batteries— 
liberally guaranteed. 

Inquities from everywhere have 
flooded the mails—telephone calls 
telegrams 

A sales volume—unheard-of in 


this field—is gaining daily momen- 
tum—and is a demand created by 


self-evident merit of the instrument 
itself. Today our problem becomes 
one of production and distribution 
to as quickly as possible make the 
Zenith Radionic Hearing Aid avail- 
able in all Localities 


We are doing our bese to furnish 
additional manpower for UncleSam’s 
production forces, And—in the do- 
ing—we are experiencing that rare 
satisfaction born of directly contrib 
uting to the welfare of individuals, 


‘THE ZENITH NEARING AID WILL 
BE AVAILABLE THROUGH 

TABLE OPTICAL ESTABLISHMENTS 
PMANCHISED BY ZENITH. (NO 
HOME CALLS OR SOLICITATIONS) 


Write wt for hdres of 


Medical Association Coun- 
cil on Physical Therapy 


Zenith has built the best that modern know- 
ledge and radionic engineering make possible 
into this $40.00 hearing aid. Ic has no other 


40% READY TO 
WEAR 
Complete—with Radionic Tuher— 


Crystal Microphone and Batteries 
« « Liberal Guarantee 


models 
‘ome quality. 


‘There are cases in which deficient hear- 
ing 1s caused by 2 progressive disease 
and any hearing aid may do harm by 
giving a false sense of security. There 
fore, we recommend that you consult 
your otologist or ear doctor to make 
sure that your hearing deficiency is the 
type that can be benefited by the use of 
a hearing aid 


‘Write for Free Description Booklet 


ADDRESS DEPT. PS-3, 


HEARING AID DIVISION 


ZENITH RADIO CORPORATION 
CHICAGO 39, ILLINOIS 
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owe model... one price... 


TO PHYSICIANS 
A detailed scientific description 
will be sent upon request. Further 
technical details will appear 1n 
medical journals, 


«RADIO 


RADIONIC PRODUCTS EXCLUSIVELY 
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Your big Liberator is coming in fas seglget 
Row, phar headon through Bleck Pe‘ parfett 

fers of isk tesccl bertiet cance: canght 
From your srandstand seat ja the green: spider web. 


house you can see hres down below. SP ; 
wh Mere the rst wave laid its eggs: You jab the release. "Bombs Away!” ‘Aviation Cadet Examining Board 
iE Gan suai To erate Cons Es. 


‘You're next! 
The seconds drag listed Reserve. If you duality, you will 


Sometimes, back at “pre-fis id then Beezy, back at the tail= sive Enlisted Reserve in- 
didn't quite add wp. Logan iis: "HIT HIT HIT HIT! Oa Sea, ea bee whl apt be 
++ formulas... classes all day. Bg emmanerCome eal ase lied for training vatil you 


Your ci 
use the stuff they crammed into Well... ! Your chest starts to swell... When called, you'll be 


You couldn't sce how you'd ever are 18 oF over. 


“alter a brief 


your head. But you stuck it out. and then all at once you see that it wase’t siceed Auets 


ron wuss lombardier’s wis wo penned I ‘Nazi base. It 
ee eee aes iene tie 
‘The top-turret guns begin to spit, as you With his ‘navigation charts «-. the gua: 
r wn over your bombsi, vec Jim, Tony, Beezy, Lou. It was you 
MPSiiaachctoetrssead age Sthalhe etic tags 
ins are Koing faster now, ck Ie oh ae c 
it opacealt look up. Che \d- 


ol 
fees the world's best When you 
ES ays he miata Bombardier Nevinaor oc ot 
1¢ same kind, of team that pav You will recetvea $250 unilorm allow 
fj Saddenly you realize Has Getheltaalgest Weer SS ance and your py wil be $246 to $327 
things auromatically «all the thiogt That cleaned up the Japs on Kiska..> Der mon 
you're doing them right! that fattened Bremen and Wilhelnis: Meanwhile, see your local Ci 
haven ss that is carrying the war 10 oes a sone local: 
In advanced school you got pretty J4P#8- tr High School principal 
cocky. Pilots? Navigators? O. K. The A.A... . the greatest team ia the see about recommended courses 
for some guys maybe. But sow're world? fm the Air Service Division of the HS. 
themantheybuild bombersaround! iory Corps, Both afford valuable pre- 
You puck the knock-out punch! U.S. ARMY RECRUITING SERVICE 


‘he Lib heel, and staightens out oa 
Bece comes in over the 
iInterphone: "O, Ky Slogger. She's yours, 
Make it wood? Yo 
This is what you've 
You alud seu’ eye the inh 
into Sour throst.m 
Bete... hold that level, Bos 


aviation training. 
(Easetial workers in War ingutey of Aeiclure — 
‘én apy) 


tion veparding Navel Aviation Cadet 
it Neva Aviaton Cadet Selection 


FLY AND FIGHT WITH THE 


GREATEST TEAMIN THE WORLD 
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Prevent those 


Heckess huddles 


2» 


STEP UP YOUR COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION 


Even though fuel must be saved, you don't need to 
comfort! Balsam-Wool Insulation—ap- 
plied in your attic—will keep your home warmer 
—more comfortable—with fuel savings up to 
20%. It's the sensible, patriotic way to cooperate 
with the government fuel conservation program! 


Balsam-Wool is the famous, original blanket-type 
insulation , . . an insulation that has proved its lasting 
efficiency in hundreds of thousands of homes. That is 
why it is offered under a money-back guarantee of 
complete satisfaction. And remember, Balsam-Wool 
applied—laid like a carpet in your attic, 
Windproof, moistureproof and fire resistant, it has 
everything an insulation needs. 

See your lumber dealer—now—about applying 
Balsam-Wool, and ask him about a monthly payment 
plan. Or, mail the coupon for complete information. 


Belram: Wool” 


SEALED ATTIC INSULATION 
Products of Weyerhowuser .. . Nu: Wood 


5 
1 
1 
1 


Gentlemen: I want to know more about Balsam- 

Wool Double-Value Attic Insulation, 

‘To assist usin givin informa 
Lan owner ] 

tC] contractor C1 


{ois 


Name, 
Address, 


J 
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Stud Remover Made from Steel 
Block and Toothed Wedge 


To MAKE this handy tool, cut enough 
stock away from a block of steel to form a 
hexagonal head at the top. At the bottom, 
cut back a 1/16” relief everywhere but di- 
rectly under the nut. Drill a hole through 
this portion of the body, as indicated by 
dotted lines on the sketch above, to accom- 
modate the largest size stud to be removed. 
The device also works on smaller sizes. 

Next, mill a rectangular hole through the 
side of the block so that the inner edge will 
bisect the drilled hole. Cut a triangular 
wedge to slip easily into the milled hole. 
After cutting several diagonal teeth in that 
portion of the wedge which will contact the 
stud, harden and temper it. 

To remove a stud, slip the body of the 
tool over it and insert the wedge. Apply a 
wrench to the hexagonal head. The more 
force is applied, the tighter the wedge grips 
the stud.—E. S. HARRIS. 


Paint-Scraping Attachment 


SOFTENING old paint with a blowtorch and 
then scraping it is the most effective means 
of removing it before a repainting job is 
done. The drawing below shows a small 
scraper attached to the blowtorch so that 
the work can be done with one tool. Drill 
and tap two holes on one side of the burner 
for small screws to 
hold the scraper in 
place. This is of 
%" flat steel, with 
a blade 2” wide at 
the end and 3%” 
long. Before the 
scraper is attached 
to the blowtorch, 
the end should be 
carefully sharpen- 
ed, as shown.—H.S. 
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WHY THE 
ELASTIC COLLAR? 


ONE REASON YOU 
CAN'T BUY THEM NOW 


‘This is the drive cog of a tank. It 
yanks the tread with as much as 
1,000 horsepower. That, together 
with rough goi 
a awful b 


cach lug you see in the pictur: 
held on with Elastic Stop Nuts. 
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"You see here an Elastic Stop Nut. 


‘The thing that makes it different 
from other nuts is the special col- 
lar in the top. 


‘This collar is made of an elastic 
material, 


It presses itself between the bolt 
threads. It grips and holds tight. 
The nut cannot turn by itself, 


‘This means the nut locks any- 
where on the bolt and won't work 
loose. 


Even violent vibration won't 
budge it. 


You can put an Elastic Stop Nut 
on and take it off, time and time 
again. It always locks. 


That's because the collar is elas- 
tic. It does its job and comes 
back for more. 


Many billions of E 
Nuts are in use, 


stic Stop 


And to our knowledge, not one in 
a million has ever failed. 


When peace comes, Elastic Stop 
Nuts will be available for all the 
good things to come, They will 
make them safer, stronger, more 
dependable and free from frequent 
servicing. So expect to see many 
of these nuts you can identify by 
ESNA’S red collar, 


NA 


TRADE MARK OF 


ELASTIC STOP NUTS 


Lock fast to make things last , 


Kew Jersey and Lincoln, Nebraska 
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There is No Substitute 
2 {or Experience 


MME 05 ait the valuable components of Johnson Sea- 
Horse outboard motors (now being made exclusively for war 
and essential needs) the most priceless is experience—long 
experience in outboard development, metals, manufacture, 
service. This is an extra element that goes into every Sea- 
Horse motor built. JOHNSON MOTORS, WAUKEGAN, ILL. 


Do Your purty - 
BUY WAR BONDS 


OHNSON SEAHORSES 


FOR DEPENDABILITY 


‘The gemendous holding power of Weldwood Glucis Weldwood Glue has everything: 
due to the strength of the bond it makes between woods. 1. Tremendous strength. 


Icactually welds them together. 2. Waterproof, bacteria- 


You'll find Weldwood Glue remarkably simple to and rorproof. Wo 
mix and use, to0. Just mix the fine powder with ordi- 3. Quick and easy to use. O99 
nary tap water, spread with brush or stick, and the job's Noheating. Nowaiting. rm ue 
done. Clamps can be removed and the job can be teat: 


fight worked ina few hours. 5. Applied cald, quick 


‘Your hardware store or lumber dealer has handy setting. 
packages of Weldwood Glue in 10c, 25¢, 50c and 85¢ 6 Suin-free. 
(Lb, sizes, Get a can today or send 23 and your 
jealer's name for a trial 3% oz. sample. Supply limited, “Makes the glue line the SAFETY line” 


due to Uncle Sam’s war needs. 


UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 25, 55 West 4th St., New York 18, X.Y, 


WELDWAUD, 


WATERPROOF GLUE 


On all battle fronts, 
the mention of “home” 
brings fond memories of happy motor- 
cycling days to many a lad, just like 
this fighter in a certain Fleet Air Wing. 


“Tve always owned a motorcycle and I in- 
tend to purchase a new Harley-Davidson 
afer the war, Harley-Davidsons sure stand 
up under all strains, They take all the pan 
ishment the Army gives them, so they're 
good enough for me. They really are tough 
—Ican hardly wait to get my new one!” 


That’s from an actual letter by a rider 
named Al—one ofthe many thousands 
who are yearning for the fun of endur- 
ance runs, hilldimbs, gypsy tours and 
race meets, And when those “good old 
days” come again, war-proved Harley. 
Davidsons will be better than ever! 


Put your fighting dollars into War 
Bonds — thrill to your own Harley. 
Davidson after Victory! 


HARLEY-DAVIDSON MOTOR. CO. 
Dept. PS, Milwaukee 1, Wisconsin 

Please send at once free copy of 24-page 
“Eathusiase” Magasiog, filled with motor: 
cycle action pictures and thrilling seories. 


City. State. 
a 
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Home Craftsmen 


Our Government is asking everyone to conserve 
tools, That's why many types of tools are sold now 
by your Hardware Dealer for essential wartime uses only. 


But if you cannot get a new hand saw, quite likely 
you can have your old one reconditioned. If your 
saw is a Disston—or other quality make—a good, 
inexpensive sharpening and repair job now will put 
it in serviceable condition. 


‘The man to see is your Disston Hardware Dealer. He 
can advise you about putting your present saws in 
order—tell you what tools are available for your 
home workshop—and discuss the possibility of 
securing new tools for essential service. 


‘You are serving both your country and yourself when 
you make the most of your present equipment... 
See the Disston dealer near you about reconditioning 
your old saw,..Help save new tools for vital war work. 


© YOU CAN LEARN A LOT about tool use 
and care with the Disston Saw, Tool 
and File Manual—FREE from your 
‘Hardware Dealer, or write for a copy. 


HENRY DISSTON & SONS, INC. 
310 Tacony, Philadelphia 35, Pa., U.S.A. 
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Crutch Tip on Faucet Speeds 
Washing of Photo Prints 


Tue tediousness of washing prints in a 
lavatory bowl, and the need for separating 
them by hand, can be eliminated by the 
use of a rubber crutch tip. A small hole is 
drilled through the lower portion of the tip 
| at such an angle that when the tip is forced 
over the end of the faucet, a jet of water 
will play along the side of the bowl. This 
creates a swirl of water in the bowl that 
keeps all the prints separated and at the 
same time does a thorough and efficient job 
of washing them.—E, L, 


MrxING and using concrete is easy if a 
few facts are understood. An average mix 
is 1 part cement, 2 parts sharp sand, and 3 
| parts coarse gravel. Mix well; then wet 

just enough to make a stiff mixture, Never 
pour concrete in very cold weather; if, on 
the other hand, the sun is hot, cover the job 
for several days with wet burlap bags to 
let it cure slowly. Good concrete makes 
permanent repairs. 


Preventing Eraser Smudges 


Rupper erasers that have a tendency to 
smudge the paper when used on pencil 
marks can be given a simple treatment that 
| helps to eliminate the trouble. Make about 
six knife cuts in 
the ends of the 
eraser. These pick 
up particles that 
would otherwise 
be ground into the _ 
paper.—T. E.G, 


{ KNIFE CUTS 
| Soccer 
| 
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TO THE WORLD... 


they gave the mir- 


acle of Radium... 
TO EACH OTHER... 
they gave a wonder- 
ful love. 

TO YOU... 

their story brings a 


memorable motion) — 


A METRO-GOLDWYN-MAYER PICTURE 


with @ brilliont supporting cost + Henry Travers 
Robert Walker « Dome May Whitty - Elsa Basserman 
Directed by MERVYN LeROY Von Johnson - Albert Bosserman - C. Aubrey Smith 


Victor Froncen - Reginald Owen - Margaret O'Brien 
Screen Play by Poul Osborn and Paul H. Rameau 
Based on the book, “Madame Curie” by Eve Curie 


Produced by SIDNEY FRANKLIN 
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‘A pliable plastic that comes all ready for use 
oroutside, “Uncolls like ribbon.” Aaheres to any 
clean, dry surface. Just press into holes and cracks 
with ‘the Singers and it stays put. Will not crack, 
shrink or chip off. Can be painted 


You have enjoyed such good service 
and long life from your AC Fuel Pump 
because of the quality that Is built in, 
to finished pump. 
You will continue that performance 
quality if you Insist on an AC when you 
feed a new, or a rebuilt, fuel pump. 


© A good plugger-upper * Permanent glazing for 
® Seals cracks In plaster wood or metal 

and woodwork, around ® Plugs leaks around 
p< ag + bathtubs, toilets, ks, 


base- Taundry tubs, ete 


© Keeps out dirt, dust ® Makes good packing 
and vermin. Stops rattles a1 ets 


0 feet of 14" Mortite to a roll, At your 
‘or $1.25 postpaid. 


| Send for Circular 


J. W. MORTELL CO. 
2 Aine Motos of MaDe ond shor 
Technical Coatings since 1895 


BUY me BONDS * BRING VICTORY QUICKER 534 BURCH ST, KANKAKEE, ILL 
EX FIRST AID FOR | COUNT TELEGRAPH WIRES IN THE DISTANCE 
We BATTLE-SCARRED 
FURNITURE! 


eae 


‘This 9 power telescope makes objects 900 


Shinola Beopie, porting event tc, Has large 
Colored Waxes ioe SBA PRD PARAL ate 
in all colors Sttlnded: SEND. NO-MONEY. “dust ay 


Brdery sent postal 
tion of felescopes may be 
been ‘on ‘binoculars. V 
3359 8! waisted, De 


GUNS ‘& 


© Whether you want to cover up cigare! 
scratches on new furniture...or bring bock the 


mellow finish on an old piece of furniture, th 
SWORDS 


Shinola wax to match wood of any oge or color. These 
first-aid-for-furniture wa in the handy shoe pc re you s collector? A game and rumpus room decorator? 
: osc" reteure nunc ends is our catalog isting over 1000 
‘are easy to apply... economical to buy. Ry knives, 
The scientific combination of oily wox ge luntrated chtalog, stad 380 05 
vides @ protective pliable film which helps repel water, 


EPAGES 


Shinola waxes buff to a qui it shine. Swell for 
GLUE 


Teather and linoleum, too... 
Shinola is the largest sell- 

[EPAGES MODEL AEROPLANE GLUE 
[EPAGES LIQUID SOLDER 


ing paste polish in America. 
‘AProduct ot The BEST FOODS, Ine. 
KEEP 'EM SHINING WITH 


SHINOLA 


IN ALL COLORS: TAN—BROWN—OX-8L00D—BLACK 
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At STEVENS 
the I eering Spirit 
lives on 


neered new 
ter ways to 


For eighty years, Stevens has pi 
and better guns and new and b 
ke them. 
Whatever the sport .. . snapshooting at rab- 
bits streaking over the snow — swinging on 
upland game birds bursting from cover - - - 
bringing the gun up fast on mallards or 
honkers zooming in overhead - - - - holding 
steady on a yarmint sitting, alert near his 
burrow... . for hunting, target shooting, or 
just plain “plinking,” Stevens buile finer rifles 
and shotguns to bring the shooter more pleas- 
wre and better results. 
Three examples of Stevens’ pioneering devel 
opment are illustrated. These models were 
brought out just before the war required 
Stevens to devote its large capacity and pre- 
cision facilities to the manufacture of huge 
quantities of military rifles. 
‘As to the future—look for more Stevens im- 
provements... new models... finer Stevens 
rifles and shotguns. 
‘At Stevens, the pioneering spirit lives on. 
J. STEVENS ARMS COMPANY « Ditision of Savage 
"Arms Corporation * Chicopee Falls, Mass. 


@ STEVENS ® 
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| 


WITH 


Oscar means 
“bounding 


warrior” 


Send today for NEW, FREE BOOK of NAMES 


You'll get a big kick out of the meanings 
of people’s names in “WHAT'S IN A 
NAME?” We'd like to send you this 
booklet free because we think it will help 
you remember what our name means: 
“ETHYL is a trade mark name. It 
stands for antiknock fluid made only by 


the Ethyl Corporation.” —— 
Send coupon for 
free booklet. It gives gi || 
meanings of over 900 maname 
names. ? 
= | 
——— 
| “WHAT'S IN A NAME?" _ i 
1 Dept. H10, Box 53, New York 8, N. Y. ! 
Please send me a free copy of “What's in I 
! a Name?” I 
! 
! 
| 
I City & State ! 
Jaen ooo 4 


DU PONT 
nace CEMENT 
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Blade Holder for Draftsmen 


A sare holder for a razor blade to be kept 
on the drafting board or workbench can be 
made in a few minutes. Two pieces of soft 
wood about %" square and 2” long across 
the grain are carefully sanded, then joined 
by two thin pieces of wood to form a narrow 
groove that will hold the blade upright, as 
shown.—B. B, 


\, ue 


Wedges Force Joints Together 
in Repairing Damaged Door 


THE glued joints of doors that are ex- 
posed to the weather for some time often 
open up, especially between the top and 
bottom rails and the stiles. A simple and 
effective method of forcing the joints to- 
gether is to lay the door flat on a pair of 
sawhorses. Nail a square block on each 
sawhorse so that one edge of the door is 
butted against these blocks. On the oppo- 
site end of each sawhorse nail a block with 
one edge cut diagonally. 

Drive wooden wedges between these 
blocks and the door stile to force the joints 
tightly together. Set flat strips of iron into 
recesses gouged out to fit them. Fasten these 
with long, flathead screws countersunk flush 
with the edge of the door.—A. L. K. 
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FREE 


Fascinating Delta Book 
-points the way to fun and 
healthful recreation in your 


Homecraft Shop 


Bsi.cp An introduction to the hobby of hobbies, 
Fifty-six pages of | the creation of beautiful, useful things for 


practical, detailed a 
Boel seee sc | Pleasure or profit 
tures, plans, dia- 
grams — in: 


There are no “strings” to 
this offer — nothing co 


buy. The coupon brings ols. The whole family shares 
you the booklet, “Happi- [te fan, a tes lg 


“How to Plan a | tess is in your hands,” stave ae rei 
telling the story of the Profit 
! Home Workshop’ time-honored homecraft Homecrafe is s. hobby which 


bby which has brought <n pay its own way’— with 
hobby which has brought {Siahlog to spare, Not oaly 


happiness to so many. n> waney by doing 


repair jobsy 
Health 
soi Pal pens with an 
Pictures and Layouts, ined Read: 
many others. “All this for aly tr's Digest,” describing the 
sof ‘manual hobbies ia 
jntaining mental health, In 


is your 

shows you 

me Ways to avoid disape 
poinument, 


What to make and how to make it pom Remember, there is no cost 


or obligat 
Nine new books of “Classified Projects” yo 7 
— a whole book on each subject! 


Arranged for quick reference. ‘Hundreds of plans 
and pictures show “How to’ do it.” You hever 


welties,” quickly 
tin Swell 

projects Ouesanding favorites, Paraiture Desiger, 
teger frat 


the coupon at a 


Set of 
9 aoe 
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THE PLAYS OF SHAKESPEARE 


i's reassuring to find # 
they ore good. impo 


still made of 
GENUINE IMPORTED 
BRIAR 


Billiard Shape. 


Uitrafine $10 
Purex Pipes $1.50, $3.50 


Moers of fomovs 


BOTTLENECK BUSTERS 


200. size 
and grain: 


Grinding 
Wheels—Withfull 
WPB approval, 
we specialize on 
wheels 3” indiam. 
and under for 
the duration. 


AMERICA’S UNBEATABLES 


Yes, all the wheels in our line are small, but powerful 
and swift tools of war doing their stuff day in and day 
out—making it possible to speed through everything 
that requires precision internal or external grinding, 
polishing and burring—bomb- 
sights, planes, tanks, guns, intri- 
cate instruments, ete. 

Handee Too! 
Power Grinders are still available 
to all who have priorities, 


Send for Free Catalog. 

CHICAGO WHEEL & MFG. CO. 

4115 5. Aberdeen St. Chicago 
228 


, styles | 
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WITTE ENGINE 


A REAL Money Maker 
for farm or factory. Uses 
cheap liquid fuels. Pays for 
itself out of savings. 


Start a wood saw- 
ing business — turn 
spare timber into cash. Factory prices; 
cash or terms; FREE Catalog. 
ENGINE WORKS 

KANSAS CITY 3, MO. 


BUY BONDS NOW— 
“BYE-BYE” LATER 


course, for 
nant 


DUPOR No.1 MINIATURE 
DUST MASK 
fe oe 


GERSTNER Tool Chests 
Pree Catalog for Machinists, toolmakers and 


Derglas Shoes 


o—— Tims, "Use G-hp. engine Tor 
“SAW 10 10 30 other, work 
‘Conve A Day K 


WRITE FOR 
our 


CWILLIAMS 
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TOOL DATA 
SHEETS 


ST! 


Now You fan BLAST OUT 
CLOGGED, DIRTY DRAINS 


Clean Them Thoroughly With 


CARTER 
WATER PRESSURE DRAIN CLEANER 


So Fasy to Use. The minute you notice a slow- 
running drain puta Carter Water Pressure Drain 
Cleaner to work. Cleans out filth, corrosion, soap 
curds and other stoppages in double-quick time! 


Uses water pressure to clean drains, and oper- 
ates on an entirely different principle from any- 
thing you have ever seen. Simply attach and it 
works automatically. Has no moving parts. Uses 
no caustics or other dangerous chemicals. Good 
for many years of service. 


Get Yours TODAY—Designed for use on 
lavatories, toilets, kitchen sinks, laundry tubs, 
bathtubs and basement drains. Housewives are 
delighted with the wonderful job it does. Indeed, 
any woman can use it. Get yours today. Ask your 
neighborhood dealer or you may order direct 
by using the coupon. 


ONTHANK-DAVIS CO., Dept. PS-3, DesMoines9, Ia 


ow 


| __ MAIL COUPON TODAY! _| 


Onthank-Davis Co., Dept. PS-3,Des Moines 9, lowa 
[1 Lantlose $2.50. Send me Carter Drain Cleaner with 24 
ft. length. 


[7] Lesaclose $3.95. Send me Carter Drain Cleaner, 736 fe 
length. 
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Photographs Prove “Drawer : 
What Graf Flex. Does aa 


be quickly and easily 
reset_with PLASTIC 
WOOD. Handles like 
putty; hardens into 
‘wood. At Paint, Hard- 
ware, and 10f Stores. 


WHINDN’'S new iDEA 
j HOME LABORATORY 
CHEMICAL KITS 


OTTAWA 
TRACTOR 
w SAW 


“Saws fart. Write tor FREE 
fnitiiied ters, Baek and Prices 


OTTAWA, KANSAS, 


pases ea AB | 
DECORA rE 2) 
Decalcomania cacao BUILDZARC-WELDER Cinenaron 3 


Work, 30-200 am- 


ie is weve 
FREE our BIG Catalon. 
23. Lelay Bide, 


Minneapolis, Minn. 


BENJAMIN & 


H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal, .22 and Cal, 177, Production of 


engaged in War Work. WRITE FOR OUR ILLUSTRATE! 
PRICE LIST and BUY MORE WAR BONDS. 
BENJAMIN AIR RIFLE CO., 811 Marion St., St. Louis, (4) Mo. 


NOW You 
CAN GET 


PROMPT 
DELIVERY 


TN "Wontar anos. co 


Those Furnace Leaks 


Waste Fuel... , 
Sop ours wi 


| SMOOTH- ON 


ee up leaks and cracks 
your heating equip- 
ment and save precious coal 
or oil—prevent the discom- 
forts of a furnace break- 
down in winter weather, 


He was assigned to do KP 
This most romantic guy 

It looks as tho he thought KP 
Stood for Kutie Pie 


GB Tool Chests are used by thou 
mechanics "to safeguard thelr 
Illustrated 1s. 8c 

with 7 drawe 


Seal leaks in boiler, 


quantity orders 1NQ 
YOUR ORDER IN TODAY. 


Write for four page folder. 


nce need- 
mooth-On handles like 
Besides stopping leaks 


. SCHERR CO. — a mooth-On tightens loose 

LAFAYETTS + NEW YORK 13 ters—loes countless home re- 

730 Sts Fou 1 Bue si Testi 
citee tenons s your Perel handware store in’ 14 4-07., 

PEN 7-07... or larger containers, Inexpensive—does not 

deteriorate . . . and be sure to mail us the coupon 


TODAY for the— 


aeressay, to, change bladen. 
wed | bindgorgr 30 times.” HAZORG 
isSgorgr tines TtaZoROLL 


re eet enee 4 FREE home Repair Manual 


showing. with pictures and simpli- 
fied descriptions, all sorts of repairs 
any householder can make. 40 
pases. 170 diagrams. Pocket size, 
dy index. 1 coupon for 
copy 


MAIL THIS TODAY 


MONE Rete nara 
eure 


The Dennison Handy Helper says: 
Kiss Goodbye Your Metal Clips; 
Now They're Guns and Battleships 


"Sor YOU CAN ALWAYS USE 
Visor 


DOUBLE GUMMED WAFERS 


At Stationery Departments Everywhere 


jersey City 4, NJ. 
‘me my Smooth-On Hand- 


Yes—please mi 
book 


Address. 


eae 


Doit witf: SMOOTH-ON 
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FOR MEN WHO 
REALLY KNOW PIPES 


- and nthe them all day long! 


Men who are prone to smoke all through the 
day will tell you that only an extraordinary 
pipe can stay friendly under round-the-clock 
pressure. Such a pipe is Royalton. 
undiminished pleasure 

even at the end of a 


It assures 
ind extra contentment 
y's heavy smoking 


WENRY, LEONARD & THOMAS, OTONE PK.. MEW YORK 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cost LENSES 


COST 


Big 10 Page Project and Idea Booklet with 
all sets—describes successful developments—points 
the way to mew experimer 

ALL LENSES NEW, finely ground and polished. 
slightly chipped—A SALVAGE BARGAIN! 
“Special” 15 Lenses for 
King your own powerful tele- 


photo lens, dummy focusing ea 
Stereoscopic viewer, ground gl 


‘cnlarging focusing 
aids,” For experimental optics, portraits of babies and 
Smail pets, copying, ultra close-up shots, and many, 
many othet uses. 


Sat No, 205-N 


“othe Gadgetear's, Delight” 35 Lenses 


Tenses are neatly packed and marked, 


fs this a sensational buy.” ‘The var 
twill enable, you to coniduck countless experi- 
and bulld'a wide variety of optical equipment. 


JUST COMPLETED! 


S00. The ‘Complete 
fo earlety of exciting experiments and 
('Gevices you can build. 


ms PROJECTING LENSES 
(projector described tn Sept. iasue of Fopuisr Science 


Limited Number! Hurry! 
EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 


232 


Buy War Savings Bonds end Stamps regularly. 


the MODERN 


Test O Lite eae 


Neha le 
A THE NEON ‘Clow ‘i 

-- LOCATES TROUBLE 
INSTANTLY in elechic cite 


,opplionces. Tes 
everthing elect 


hot or grounded wires. Tells 
DC. For su- 


PUTS “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


‘Sere arcious time, tnainoensabe nanos 


MOTORS 


Ahn 


OUTLETS 


MEND the HOLE for 


games Be 


So-Lo titan 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holdsreducible rupture 
Securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove jt 
Never sold in stores. Beware of imitations. Write for 


Free Book on Rupture, no-risk trial order plan, and 
proof of results. All’ correspondence confidential. 
BROOKS COMPANY, 160-C State St, Marshall, Mich. 


POPULAR SCIENCE 


DAA 723 accel Mow ONE in Hame 


i : AUTO-GLIDE 


‘America’s Production Speed has Amazed the World! 


PRODUCTION SCOOTERS! Th: 
public Aviation Corp., Indiana. 
the Bell Alrcratt Cots. Georg 
thelr fleets of CUSHMAN Auto-Gildes 


Special trafic system—with dispatcher, trafic 
rule and, trafic ‘suards-~kecp ‘the fleet" ving 
witty, it 


MAN economy is Impor- 


mu CUS 
to the gallon! 


for full details, 


THE QUALITY which has always 
been symbolized by the Goodell-Pratt 
trademark lives on under the Millers 
Falls name. One in quality for genera- 
tions — one in production and man- 
agement since 1931 — Goodell-Pratt 
precision tools now carry the company 
name — Millers Falls. Only the trade- 


ELECTRICITY FOR ANY JOB. ">is cans 


ANY WHERE | Sowhen you buy, insist on the name 
gx ogg zc | Millers Falls. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS ieee, Greenfield, Mass. 
COMPANY USA, 
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Fin 
Save Fingen 


Turn Your IDEAS 
E: 


INTO MONEY 


SUGGESTIONS WANTED FOR 
PRODUCTS THIS PLANT CAN MAKE 


Our enlarged f 


joarde, Used for 
ing rough or sharp articles, 


Fasceeee orkanditen- 


“Apeare 
INDUSTRIAL GLOVES Co. 
vous fdustat 652 Garfield Bivd., Danville, I. 
Sateguas Since 191) Canedar Safety Supply Con, Toren @ 


MODELS 
ILLUSTRATED 


with @ guide to 


furniture, kite mila aud toilet articles 


Your biked Will Be Fully Protected 


ARNOLT MOTOR COMPANY 


Worsew, Indiona + Peacetime Builders of 


SEA-MITE Marine Engines 


“Many days I ‘16 J 
earn as much as 


29 west 1508 ST 
Marine Movet Co. otrr. ps Wew' torn city 


198s 

By 

‘TESTERS! Complete 
Tooting 


There 


MONEY-BACK Guarante 
‘Wear our glasset on trial Broken Glasses 
[igor ifot aly ats mepameo. erat 


U.S. EVE-GLASSES C0., 1557 Milwaukee hve., Dept. 3-42, Chicago 


FREE PLAN thinteady 
ees EARN MONEY eu"zine 


= # No previous training or talent neces 
) 7m teaches you, 
easy-to-follow les 
sons, to make excellent charcoal and oll 

B likenesses. Detailed guidance for ¥ 
Tuatha, every step. Send for free book f 


m Rour. All hand saws, also band and 
Ro evecntrain, no experience needed 


POPULAR SCIENCE 
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10-in. TILTING ARBOR SAW 


Has capacity up to 9%" depth of cut and a, working surface 1080 
square inches with fegular extensions, or 1595 square Inches with 
lai extensions. Distance in rt 


oF 25° with special 
Gast iron table top is 

ribbed with an ace 
gurately ground and polished surface, Motor mounting is designed 


for most 
SEND FOR LATEST DURO CATALOG 


For full detatis and prless on the DURO 10-tnch Circular Saw send for 
CA ‘of com 


latest DURO ‘Aiso lists. specifications and prices 
Iine'or DURO single and multtapindle Dril Presses, Cirestag- Sawe 
© Jolnters, Routers, Shapers, Grinders, Lathes, Seroli Saws, Flexi 


Bhatt Unita and Portable ‘Electric Drills. 


DURO TOOLS :=22:2222 


io" Cirediar Saws and other DURO chine Tools, ® 
MACHINE TOOL DIVISION 


ALSO MAKERS OF DURO HAND TOOLS § scares. 
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ARMSTRONG TOOL HOLDERS 


American Tnduatry t9 change 
gy eettas peomanent mal 
took toed by Be 


asafe, convenient plan for forward-looking 


shop men and home craftsmen. BY MAIL 
ith manufacturers now engaged 100% Le gars reat 
in war production, the pent-up demand for ! 


shop tools is tremendous. You can avoid 
prolonged waiting for your tools, or the 
necessity of buying something less satiafac- 

tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
t details, 


Please wend, without obligation or cost, details of the 
Boice-Crane Purchase Priority Plan, together with a 
‘copy of your catalog on shop tools. 


NAME 


DRAFTSMEN'S 8° ADJUSTABLE TRIANGLE 


When Writing Advertisers Please 


Mention Popular Science Monthly 


Assorted CIRCULAR SAW BLADES 
aud TWO MANDRELS at for... 


are 
esome $A85 
Giese mance iesey 
feted fetal ia wihcorken, 119; alia rose 
Mangere 23h ht Chrono, = 
Oa, Vonodion, 005 sytem 80 

(08 fo 1.20 x 020, 

wok rm pln 


Use them on Electric Hand Tools, Small Lathes ond Millers. Send 
$1.00 with order, balance on Delivery plus the vsval Parcel 
Post collection charges. 


SURPLUS TRADING CO. 


6 MURRAY STREET Derr 8 NEW YORK 7, N.Y. 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


Your Watch with a Broken Crystal i Useless 
— Exposed to Damage from Glass and Dust. 
PROTECT YOUR WATCH—Avoid costly re- 
pairs—Go toany jeweler—ask foraG-SFLEXO 
CRYSTAL 100% BREAK-PROOF—Any size 
—Any shape. Can be fitted while you wait. 
Migrs.of military water-proof watches,gauges, 
instruments now use G-S FLEXO CRYSTALS 

—100% BREAK-PROOF. 
Inquiries invited from manufacturers. 
GERMANOW.SIMON MACHINE COMPANY, Rochester, N.Y. 
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ATKINS 


For Saws a 
Man Can Use 


wo USE 
~ USE 


| Pa 
be a srcinceaniecie 


Sows is the 
they give — 
not only their exceptionally 
long life, but extra tong 
working service between fil. 
ings. This is the result of the 
quolity materials, workman: 
ship, end 
Atkins family has 
into saws for eighty 
years. Whateverthe typeof saw 
be sure to check with 
$s dealer before you 
buy. It pays! 
E. C. ATKINS AND COMPANY 
428 S. Iinois St, Indianapolis 9, indiana 


Akins Silver 


Stee! Circular 
‘Sows 


‘Atkins "2000" 
Silver Steel Hendsow 


Siluer Steel 


SAWS 


‘AGENTS OR 
DEALERS IN All 
PRINCIPAL 
‘erties THE 
WORLD OVER’ 
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Bernarr Macfadden, founder and orig- 
inator of Physical Culcure Magazine— 
now again on sale in a new format at 
all newseands. 


HELP YOU 


SAVE YOUR HAIR! 


No Magic Tonics—No Cure-All 
Just Plain Common Sense 


Js your hait beginning to thin, fall out eure pray? Don't re: 
sign yourself 0 being bald, waatteac Tooking. until 
You Rave read Bernat Mactadden 4 “Hae ‘Cause Ficcom- 
Inending mo. cure-alls, no magic salves, but mecely appiyin 
Principles of healthy living. this 210 page book is chock full 
Of down-to-earth common, based upon an. intimate 
Knowledge of the natural bodily functions. 

Forty years ago. Bernarr Macfaddew started to become bald | 
but tay bis ay Dandhowe bead of ai tthe ery of me 
lund ‘women, ball his age. Learn trom bis experience, Get 
book’ on hair culture today-~This may be just the advice you 
have been waiting for, Clip the coupon mow? 


SEND NO MONEY 


Merely pay the poxsman 2.00, plus S.15 for postage and 
rilfng, charges: Or, if you send your check of money OF: 
or's3.00" with the coupon, we will pay postage a 

hnandling charges for yo 


SOLD WITH A MONEY- 
GUARANTEE 


ACK 


Macfadden Founda 
535 Fifth Avenue, New ¥‘ 


Please send me "Hair Culture”. {1 1 will pay the poste 


$2.00 plus 8.15 postage and handling charges. [} I enclose 
82.00 (check ur money 0 

Name— - - 
Address —_ 


ty — Seate_ 


When Writing Advertisers Please 
Mention Popular Science Monthly 


For 
Home 
or 
Factory 


TESTS 110-250 VOLTS 
When motors stop and lights go out. this tool quickly 


LOCATES ely” removes 


DEAD CIRC! 
Blown Fuse. is made of a 
ie having in one of the legs a small 
lamp insert Tesistance and can be Used to text 
110 to 250 volts circuit. ‘The Plier Will pull fuses from 
10 to 100 ‘Amperes. ‘Thousands of Electricians find 
this ‘tool handler than Test Lamps. Price. § 
without Leads. $1.50 additional for Leads, pl 
estas, Can ‘be obtained trom General dieetile or 
festinghouse Stores or directly trom us. Order NOW. 


STAR PLIER CO., 237 Canal St., New York 13, N.Y. 
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ald Wanted / 


Wilton pri st end ren | 
evra aT a coat oeers 
= recal anoce 

Na 
Selita means ete : 


CRAFTSMEN—STOP RUST WITH 


@ FIENDOIL ® 


rotect tools. clean and coat them with thi 

Eevrosive favored for Years by um and tackle 

Geri now st Your Sports or Hardware Store. 
°F on Betie—S8e 


McCAMBRIDGE & McCAMBRIDGE CO, 
Bal 


tari of motoe 


KATO ENGINEERING CO., 
111 Elm Sty MANKATO, MINK. USA 


STOP RADIO STATIC 


‘The ALL WAVE radio filter is guaranteed to 

help you Ket perfect radio reception. Eliminates |@Q0 
‘bums, clicks, crackles, et, wed by’ elee= 

trie razors, vacuum cleat ‘and other 

electrical appliances. ‘The ALL WAVE isa 


scientific and compact radio Alter that can be 
lused on any make electric Fadia, ‘To connect, Just put your 
and 


radio plug thru the ALL WAVE's slotted opentny 
into any wall outiet. 15 DAY FREE TRIAL, Sent 
for $1.50 plus postage. Cash order 

iy limited. Ve 
. AW-210, © 


ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 
sold to date 1/3 H, P, Complete with 
Aywheel and propeller, fuel, 18 acceasories 
‘and full instructions. Fully bench tested and 
ready to run, For boats, planes, midget cars, 
tte. Send only $1.00—Shipped Collect C. 
same day. Send 25 for ilustrated Catalog 
of hundreds of hobby items, 


GHQ MOTORS, Dept. SV, 40 East 21 St., New York 10, N.Y. 


SIGN! EASILY«»o EXPDERTLY 


¥ PAINTED~"-LETTER PATTERNS. 
SHOWCARDS Saeed 


cMicago si, ILL 


POPULAR SCIENCE 


“CLEVELAND MODELS” Jou Bring You A Realistic 
1 Scale Model of the Plane thats on Front Pages Everyuslore 
DeHavilland “= 
“MOSQUITO” 


World's fastest operational 
bomber. One of England's out- 
standing contributions to the 


aerial war, Used as daylight 5 3. 

bomber, armed fighter, and 2) “DAUNTLESS” 
speedy ' reconnaissance plane. Y Eittine fave’ bombs 
Span 1045? $4.50 st, Used by Navy 
Master Kit SF 145, i BO CoD ater 


$3.50 


Lockheed “HUDSON” 
Bomt 
ued for bombing, fet: "MUSTANG" 
“wiLDcar* "Sid Boomerang’ by Brit- (P-51Z) 
Age of the Pacite. jh ior iiouily” come Tow, vious, Aghter, 300 
Boag SP "ChB aa: back Sie olla Bok apa 
Sa $3.0 Sr: 7 & 


Huge 7-Ft, Super CONDOR Glider Soars for Hours 
Stronger, longer Sights, more graceful lines, const 
fied. Hasler than ever to build: Kit E-a019, only. = SSS 
~~ _H=z Sand 3¢ for 
——— 
our dealer rat. 1f he can't 


3gu, order direct. include ibe 
Dorb-pask charge ‘with "ALL orders. 


Cleveland Model & Supply Co. + srmass Seirerahe Since * 4508026 L Lorain Ave., Cleveland 2, OI 
KEEP OLD LAWNMOWERS CUTTING 
with the IDEAL LAWNMOWER SHARPENER 


PERFORM A REAL SERVICE | “°csneriryeeetsee 


EASY TO OPERATE 
KEEN EDGE IN 20 MINUTES 
Keep lawnmowers in service on the home 
front! Old lawnmowers, like other house- 
hold equipment, must continue to last so 
that vital materials can keep flowing to our 
armed forces. You can keep ‘em sharp... 
make old, dull lawnmowers cut like new, 
and make money too, with the Ideal Lawn- 
mower Sharpener. 


it, 7742, Messerschmitt Kit 78: Hawker *Wurie 


Easy to operate, no experience necessary—just set the 
mower in the sharpener, make a few simple adjust- 
ments, the machine does the rest. Sharpens like magic 
to perfect edge in just a few minutes. Write today for 
complete details. 


THE FATE-ROOT-HEATH CO. 
2344 BELL STREET, PLYMOUTH, OHIO 


SEND FOR COMPLETE CATALOG 


BUY WAR BONDS...AND HOLD THEM! 


MARCH, 1944 Buy War Savings Bonds ond Stomps regularly. 239 


*Finishes walls like TILE 


Finishes woodwork like 
PORCELAIN 


This is really it! Modern science has pro- 
duced this new white PLASTIC cr 

you apply with a brush. It actually ha 

the same chemical properties of genuine 
molded plastic products 


‘A BRUSH-ON PLASTIC 
With an ordinary brush you flow this 
coating on your Woodwork and it dries to 
4 smooth porcelain finish—hard, water 
Proof. abrasion-resistant—stays. brilliant 
white, 

You won't have to wait until after the 
war for this new, scientific, plastic dis- 
covery. Limited quantities now available. 

MONEY-BACK GUARANTEE b 
One gallon SYN-FLO Liquid Plastic wilt f 
cover walls of average room. Send only 
$3.85 Jor full Gallon SYN-FLO weith Spex 
cial Thinner, express prepaid. Will ship 
C.O.D. if desired, 

LIMITED SUPPLY AVAILABLE 

TO PUBLIC NOW. ORDER AT 

ONCE! FREE ILLUSTRATED CIR: 

‘CULAR ON REQUEST. 


SUPERIOR PAINT and VARNISH WORKS 
2 N. Els h 


74 on Ave,, 


“Good Pretures™ 
This 56-poge boo! 
published by Ai 
Relp solve the problems of 
exposures, lens, films, etc 
Ger your ‘eopy by sending 
25e to Argus, Ann Arbor 
Michigon, Dept. 5. 


—————— 
Peerhlepdidenmeie HOW TO SAVE MONEY ON 
PARTS CATALOG Home Zepaveal 
TINKERING 
is TOOLS 


50% on 
and ave 1h 
ructiong in’ thin big 
‘book! 
INKERING WITH TOOLS tellx 
ot everything you need £0 know 
2 eat repair bilie—how to retin: 
floors, how to Tepalr {ural 
lambing axturer, how to ‘tay 
dewaiks, ‘shingle’ roots, plaster 
enew sash cords ang, hun: 


| EVERYTHING in RADIO and 
| ELECTRONICS for War Train- 
ing, Maintenance or Repair 


I's the most complete, up-to-date BUYING GUIDE 

ble! It contains laest “supply data" on radio and 
electronic ports availabe without pioeiy for repair and 
replacement—plar everything ia war training kits, books 
tatd equipeieat! Whatever you anad —you'l save cea by mas ee cee teeaira tad tis 
setting in touch with ALLIED first. Send for this big Provemenss Around, the, hore! 


free catalog toda able information been crammed inta one big. eloth-bound 
are (oll for only, $1.00! Books of aimliat sige usually 


RADIO'S FINEST BOOK VALUES {i for S250! cr"oane 
Specially prepared to anf eadio training in schools SEND NO MONEY NOW! 
‘snd industry Full of valuable data. Send for all six! Just mail coupon below and pay eo only $1,00, plus 


ciamcatcmrerntenarzeertee | RicmOpss Sets Seat ias Heche Habe we ol 
Lnsserey heb srrscherd r gladly refund every cent you paid. J 
tka Gewaenanreae 37983 ones 
odio Builders’ Handbook No. 37-750. a ae i 
Spa tobe Sogo 37788 [ ea Sct, 353 Fr rm, wk 1,0 
eee Cae Recerca | Sie Folks Pin eae neers eet raceme | 
1 sonra 
tiimoan a cap eam 
L STATE 
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SAVE MONEY ON 


CIGARETTES 


LOWER PRICES on ALL STANDARD BRANDS 
Luckies — Chesterfields 
Camels — Philip Morris 
Old Golds—Dunhills $ 29 
Pall Mall — Tareyton 
Kool—Raleigh—Fatima 

ton of 


Viceroy — Sheffields (ie 


Regent — Fleetwood Wika 


“corny on extensive 


PERFECT ARRIVAL GUARANTEED! 
7 ARRINA 
Ss haere ae cana eas WROTE 


ich sted are aval 
\dditional carton over first 3. ble of oll Yimes 


Distant orders require axtra postage, Prices wb 
SHIPPED SAME DAY TO ANY OF 48 STATES Inst change 
(ON RECEIPT OF CHECK OR MONEY without notice 


Thousands of Satisfied Customers. 
This is our 25th Year in Bu 
WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 


COLOR CONCRETE WITH CHEMICALS 


Send 10¢ for sample, literature, pictures of Stucco-rock. Ce- 
ment Wishing-wells. ‘Spun concrete pottery. Benches. Garden 
‘Ornaments Hollywood style. Marbling. Concrote paints. Melly- 

13 Wonderland Ave. Hollywood 46, Calif. 


Now Plates CHROMIUM! 
‘ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
War Increases Demand— You Profit! 

‘New, patented, 


big earnings AT. H 


Q Bieady repeat, MM at 
oA q BOOKLET how. 
ie ite Incas Tram 9 busine of TOUR OWN 
erat a ‘built upon satinded customers. Act ab once! 
oe WARNER ELECTRIC COMPANY 


360 N. Michizan, Chicago, Ill, Dept 411 


WARNER ELECTRIC CO., 360 N. Michigan, Chiea 
Gentlemen: Send me Free Sample and Ilustrated Booklet. 


Name, 


America’s War Made Industry— 


The restrictions on the manufacture of 
electrical home appliances has greatly 
increased the need for and earnings of 
skilled home appliance repairmen. Al- 
ways a good business, today ELEC- 
TRICAL APPLIANCE REPAIRING is 
one of the most profitable occupations 
that the average mechanically inclined 
man can turn to. On many types of re- 
pairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! 
Work as many hours as you wish—for 
the home appliance repairman is his own 
boss. Operate from your garage, base- 
ment, vacant store, etc. 


If you are at all mechanically inclined— 
can hold and use tools—you have all of the 
qualifications required for becoming a big 
money-earning home appliance repairman. 
Age is no barrier... nor is any minor 
physical handicap. Our new course is pro- 
fusely illustrated, shows you in simple, easy 
to understand language and drawings how 
to make each repair on refrigerators, vacu- 
um cleaners, washing machines, motors, 
ete. Explains and gives you a working 
knowledge of electricity, welding, nickel 
plating, etc. Shows you how to build the 
power tools you need and how to solicit 
and keep business coming to you. Not a 
theory course but an honest to goodness 
course written by and used by repairmen 
the Country over. Price of course is so low 
that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act 


Mail Coupon for 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-1401 

Chicago, Wineis 

Please send me all the facts about America’s 
Fastest Growing Industry—Electrical Appliance 
Repairing. 


Name. 


Address. 


1 

| 

| ha 
ie 
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Be Popular —Learn 
the Newest DANCES 
in5 DAYS— yAYS— or NO COST! 


NEW REVISED EDITION 
of DANCING 


MASTER DRAFTING MACHINE 


© Biggest 
timesaver for 
dimensioned 
sketches, 
leering and 
layouts ever 
sold at—This 
Low Price— 
While they 
last. Limited 
Supply..only 


$3.95 


‘ORDER TODAY 


RANDOLPH RADIO tnicaco:ictiwors 


Buchel of Ripe 
TOMATOES 
ONE VINE 


Zor 3 vines will produce enough 
tomatoes for the average family. 


THE NEW BURGESS CLIMBING 


TP -teGROP 


TOMATO rapidly growstoaheight 
0f 10 10 12 feet—ofien as high os 


side of home, barn or anywhere, 
Con be grown os 2 bush in garden. 


most productive of all tomatoes. 
Triol packet 10c-3 for25e, postpaid. 
CASH PRIZE CONTEST 


Sead lor FREE Go 
‘Sette bew CASH PRIZES Ye 
‘Stina sew tomere. 


BURGESS SEED & PLANT CO. 
207 €. 1, GALESSURO, MICH: 


Tired Kidneys 
Often Bring 
Sleepless Nights 


Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purify the blood and keep y 
healthy, When they get tired and don't work right 
the daytime, many people have to get, up nights. Don't 
heglect this’ condition and lose ‘valuable, restful sleep. 

‘When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nAg- 

ing backache, rheumatic ains, leg pains, lows of pep 

energy, swelling, puffiness’ under the eyes, head- 
Aches and dizziness, 

Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap- 
y,Feliet and will help the 16 miles of kidney tubes fu 
‘out poisonous waste from your blood, Get Doan’s Pills. 


UUSTRATED COMIC BOOKLETS for adults (vest pocket 
size), The hind you ike! 10¢ifferent booklets sent for 0c 
(0f 25 assorted fr $1. Shipped prepaid in plain wrapper 
NoC.0.D. orders Send cash or money order.No stamps, 
GRAYKO, Dept. A167, Bor 520, G.P.0., New York 


2) 


Prepare for a PROFITABLE FUTURE in... 


P0085 Sr es” 


tng School and hued 
T3t_HoBART BROS. CO., Box P-341, TROY, OHIO 


— 
POSTWAR PRODUCTS 
WANTED 


BY LEADING MANUFACTURER 


Manufacturer with extensive 
engineering, manufacturing 
and sales facilities is desirous 
of acquiring newly invented 
or improved products with 
good postwar possibilities: 


* In any stage of develop- 
ment 


* Cash or royalty basis 
* Direct Negotiations 
* Careful consideration 


Write stating type of product, 
but do not make any confidential 
disclosures. Form of agreement 
for making disclosures will be 
supplied. Address: Box No. 
FB3, Care of Popular Science 
Monthly, 353 Fourth Avenue, 
New York 10, N.Y. 


CAR OWNERS 
WE HAVE IT 


A United States Patent 
IT MUST SAVE GASOLINE ON YOUR CAR 
oR lise YOU $1.00 bei Ml 


and up to 250,000 miles, | 
BUILT ON SUPER-| 
CHARGE PRINCIPLE 


Automatic, self-regulating — has no 


DISTRIBUTORS WANTED! 


Big profits, Write today for unusual money making offer to 
this remarkable device. Pleasant work—your own boss, 


WRITE for Sample Offer 


‘We will let you try it on your own car for thirty days—so 
write today for details. address, Dept, 761-C. 


J.A.STRANSKY MFG. CO., Pukwana, S.Dak. 


A SAFE WAY 
to drill Glass and China 


In preparing frameless mirrors for hanging, or in 
converting a favorite bottle or jug into a table 
lamp it is often necessary to make holes in glass or 
china, This usually presents a real problem to the 
craftsman. Attempts to make holes with an ordi- 
nary drill, or to break a hole with a punch usually 
result in ruining the object. 

A safe, sure method is illustrated above. Here a 
metal tube, held by the Jacobs Key Chuck, turns 
in an abrasive compound. Under pressure of the 
feed lever a clean hole is ground through the glass 
or china, 

This is Only One of 19 Operations 
Covered in the New J Book 

For detailed instructions and illustrations of this 
operation and 18 other unusual uses for your drill 
press or lathe, send for a copy of our new booklet. 
It contains 49 illustrations, explains how the set- 
ups are made, shows the tools used and, in som 
stances, tells you how to make the tools themselves. 


; los 


Hartford, Conn, 
the bookiet immediately. 
1s to cover handling and 


Sure, that Saturday night pay 
envelope’s bulging. But let me 
tell you something, brother, be. 
fore you spend adime .., That 
money's mine too! 

I can take it. The mess out 
here. And missing my wife 
and kid. 

What I can’t take is you 
making it tougher for me. Or 
my widow, if that’s how it 
goes. And, brothe: ill make 
it tough—if you splurge one 
dime tonight. 

You're working ... and I’m 
fighting . . . for the same thing. 
But you could lose it for both 
of us—without thinking. A guy 
like you could start bidding ms me 
right out of the picture tonight. 
And my wife and kid. There 
not being as much as every- 
body’d like to buy—and you 
having more green stuff than I. 
But remember this, brother— 
everything you buy helps to 
send prices kiting. Up. UP. 
AND UP. Till that fat pay 
envelope can’t buy you a 


square meal. 
Stop spending. For yourself 
Your kids. 


Know what I'd do with that 
dough .. . if 'd the luck to 
have it? 

Td buy War Bonds—and, 
God, would J hang on to them! 
(Bonds buy guns—and give 
you four bucks for your three!) 
... I'd pay back that insurance 
loan from when Mollie had the 
baby . .. I'd pony up for taxes 
cheerfully (knowing they're the 
cheapest way to pay for this 
war)... I'd sock some in the 
savings bank, while I could 
- .. I'd lift a load off my mind 
with more life insurance. 

And I wouldn’t buy a shoe- 
lace till I'd looked myself 
square in the eye and knew I 
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couldn’t do without. (You get 
to knowin’— out here — what 
you can do without.) 

I wouldn’t try to profit from 
this war—and I wouldn’t ask 
more for anything I had to sell. 

I’ve got your future in my 
rifle hand, brother. But you've 
got both of ours, in the inside 
of that stuffed-up envelope. 
You and all the other guys 
that are lookin’ at the Main 
Street shops tonight. 

Squeeze that money, brother: 
It’s got blood on it! 


Use it up 
Wear it out 
Make it do 


A UNITED STATES WAR MESSAGE PREPARED BY THE WAR ADVERTISING COUNCIL; APPROVED BY 
THE OFFICE OF WAR INFORMATION; AND CONTRIBUTED BY THE MAGAZINE PUBLISHERS OF AMERICA 


POPULAR SCIENCE 


AORNAg9 SS 


iN 
IS A SPIRAL, TOO! aed 


Standard the world over for nearly half a 
century, “Yankee” Spiral Ratchet Serew 
Drivers are now helping to produce « 
tornado of ordnance to flatten the A: 
ple, compact, strong, and ingenious, they 
“Yankee” Fine Mechanics’ Tools 
are saving time, trouble, and money in the 
Battle of Production, At war's end, of course, 
they will again be available where and w 
you want to buy them and they'll have 
sted skill behind them, Mean- 
while, treat them right. Tools are weapons 
of war, 


and of] 


new war. 


YANKEE” SPIRAL SCREW DRIVER NO. 1308 
‘A Sin far Every Prpone 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A. 
ished 1880 


BEFORE STARTING 


DIRTY WORK 


Rub on 
“PRO-TEK” 


When 
through work, 


grime and paint 
/ Wash right off 
2 


It acts like an 
isible glove 


DU PONT 


PRO-TEK 


[RST OUT 3 BOOnS m ONE_OVER 1650 PAGE, 164 WLLUSTRATIONS. 
‘COMPLETE 


HYDRAULICS 


AIR 
COMPRESSORS 


(© Maybe you're missing some- 
thing, mister .... maybe you 
could’ end that “old man” 
feeling thissimple, scientific 
witha Bauer & Black 
self-adjusting Suspensory. 
Meneverywhereinall walks 
of life, active or quiet, heavy 
or light . . . say the firm, 
comfortable, flexible sup- 
port of a Suspensory makes 
them feel years younger . « « 
Jess tired . . . all the time. 


Mail Coupon for FREE BOOK 


This free illustrated book tells you 
how men claim to have found new 


vigor... .helped to banish quittins- 
time fatigue . . . how they stay fe 
es and energeticali day long....every 
pc day. Send for your free copy today. 


Suspensories 


BAUER & BLACK 


2500 8, Dearborn St., 
yond me your booklet a 


city. 


1 

! 

1 

My Occupation ts if 
‘A Bible statement reads: “Ye ask. 
yo'nsk amiss." This means that we 
brayers go unanswered. God 1s, will 
wo'are receptive and do our 

s where Jour own prayers may not have oven favor- 

ably answered, you can Usually trace the difficulty to lack of 
faith “or a wrong motive. Whatever the troubie is. it can be 

‘Faith can be. developed. Wrong motives can be 
and replaced with right motives 
ten aay it only t could BELIEVE.” 

‘ifm quality ‘of thought that can be ACQUIRED by 
‘It is easy to believe in something that Sou KNOW 
le. ‘you have no trouble in believing thet two and 

two ‘are four. Tis y' easy to believe In the power of 

God when you KNOW and UNDERSTAND what God is. Ont 
Ory gives you a diferent concept of God and reveals your tr 
Felatfonship to Itim. in the same way. Ontology gives sou 8 

few idea'ot prayer and shows how you can develop unvicld~ 
ing, fa 

‘rhe Master said: “Ask, and it shall be given you: seek. and 
hall find: Knock. nd it/shail be opened unto you.” The 
promise is clear and unmistakable 

F to pray is told in a. 24-page. book which T 

will gladly send you FREE, without obligation, Just send your 

Ramé and address today and ask for a free copy of Omtolo 
You will find ita real eye opener. full of astounding revel 


Active" Not Active 


nd receive not, because 

‘nnot blame God if our 

iz to give us whatever 
i 


fight Let Ontoigey tell you how to rise above earth: bo 
limitgeions "a we'you can experience a more joyous, 


ler Ki 


ne, Dept. D-3, Seda! 
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IN BASEMENT 
WALLS, FLOORS 


neale" dip 
‘imterior and 


FO. USE sini 


chicka Se 


‘delight tal” pingroom 
fat pour ‘dealer of 


TAMMS SILICA COMPANY 
TUDK WLa Salle SL = Chicago 1, 


Dealers, Wanted, 


SPORTS, INC. ,(Mirs.) 2850 N. Clark St., Dept. S-3, Chicago, Il 
FIX 


TYPEWRITERS u 


A DAN NAL 
Often associated with Hardening of the Arte 
2 Stroke! Paralysis, Heart rouble, Kidney i 
nd ‘other grave complications, tru treating 
methods of the Bail Clinic have proven dependable 
for nearly a quarter of a century” Send for FREE, 
Blood Pressure Book today, No obligation, 


BALL CLINIC, Dept. 5160, Excelsior Springs, M 


Can Vitamins Restore 
Natural Color to 
Gray Hair? 


FREE BOOKLET 


Panates 2-Vitaming is different, It's the simple easy 

way that may restore gray hair (due to vitamin 

lack) to ite original color and beauty, Safe, actually 

healthy. Works internally. Color Is literally fed to 

halr roots in mature’ ‘Send no money. 

Write for am: that tells what 

you can 

‘on a sensational free trial offer 

‘no room for doubt, Don't wait as offer 

is limited. Send for your free booklet today. Write 

PANATE COMPANY, Dept. 48-C, 310 South Michi- 
kan, Chieago 4, Ilinol 


enacts 
nitiny te 


POPULAR SCIENCE 


ian 


N2LW-HC3-B: 


YNMAMIC Saves 
VALUABLE TIME 
and MONEY! 


COMPLETE ce 
DESIGNED, TO DO. HIGH GRADE WELDING INEXPENSIVELY | Write toaay tor tree priority 
uintenance Menj, Farmers, Mecnariex: Mactine Nhopa: rgwnative, Auto, Gener | penstas 
Pana ob Waldine dit tangy Sad tow natoetan oad 
ae te be eyoue Te mn 
wing the “broctical.” stmplisea “operating “asa Chale” ersscsons Passite, 


DYNAMIC WELDER CO., 13-AF East 23rd St., Chicogo 16, Ill. 


Wien Wing Adveries Peore | Pays HOSPITAL BILLS 


Mention Popular Science Monthly 
for Whole Family 


Costs 3c a Day for Adults 
Only 1'c a Day for Children 


It’s here! The new Family Hospital and Surgical Expense 


Policy you need and want! One policy insures whole family 
—mother, father, children, anyone from 3 months to 
Bars, Ne, edical qxamination. Paye hospital and surgical 
¢ 2 VER 


"ACH and erson Mnaure. 
fees for operations. Pays for oper 
ymbulance, ete, Covers’ sick 
Accidents, “operations, childbirth, female “disorders, and 
tities not covered ‘by other poll 
doctor and hospital, “This full-coverage 
Fully Hogpltal and durgleat Policy ianued DIRECT to you 
St special family rates ‘trong company with over 
$2,560,000.00,n’asnets. Tavesiigate! end no. money, “but 
Till coupon below quick for full detaile—sent FREE, NO 
gent will call on you. Act today! 


many other dis 


[Light “Car-Top” Boat | STERLING INSURANCE CO, ia | 

453 Jockson-Franklin Bidg., 6, 1m. 
epee pare et sich | 
SPRAY RAIL { | ce | 
PROTECTION | ae 1 
1 cay, ! 
| peepeaaey aon! 


Build: STEAM 
MARINE ENGINE 


© A precision built and angi- 
neered single cylinder, Y4'" scal 
model, with clutch or. revers 
Send, $2.80 for 14 pages scale 
te drawings, 2 photos, instructions, 
© 2 Photos and Description 25¢ @ Rough Castings Kit $12.50 
@ Horizontal Flash Boller Drawings and Instructions... 1.00 


THOMPSON ENGINEERING CO. Stans earioe's. wens 


‘Magnifying Indicator 


di my eid se 2 Ruler 


ave you tretght. 
THOMPSON BROS, BOAT Mra. co. 
ractorios—' 


SPECIAL earate, waite ‘composition 
COMBINATION OFFER 


tla 
pena 10 Foreign) 


Feo guse tule. with Pocket” Calculator and 
1.50, 


INTRODUCING AMAZING 


AUTOFYRSTOP 


Quick CASH PROFITS demonstrat- 

ihg AUTOPYESTOP. ren 

ombination automate 
she 


TRATION. Age limits 10-65, 
INSPECT POLICY FREE 


re not obligated nthe 
WONDER | eat way, 

ONDER [OCK 3 w. 1ackson Blvd. Dept. A | Wit CALL’ Get this baie 

In your, own hands, then 

Chicago 4, MU. S.A. Secide ‘on oureel. Suet | 


CROWN LIFE INSURANCE COMPANY 
203 Me. WABASH AVE. DEPT. 77 CHICAGO, ILLINOIS 


* WITH QUICK-SET 
WATERPROOFING 
‘his sonantional plastc-like compound forms a moisture-proot 


YOU CAN BUY 


25 Rockdale Ave. Cincinnati 20, ote | The Things You Want 


AMERICAN FLURESIT CO., INC. | 


NEW 1944 CHEMISTRY CATALOG) When the War Is Won 


If You Save Now in 


WORLD’S LOWEST PRICED 


ames a WAR BONDS 


DEPT. 440 P. O. BOX 1118 CHICAGO, ILLINOIS | ie 
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WELDING 
‘TRANSFORWER GENERATORS 
WELDER: 


S 
a 
'f 

‘ARMATURE WINDING 
ELECTRIC = 
OUTBOARD POWER 


TOOLS 
x 


WIND PLANTS 


ELECT, COBIKE 


MOTORS 


INSECT 
KILLERS 


ELECTRIC, ELECTRIC 


SCOOTER 4 FENCERS 


LIGHT GENERATORS 


— 


TRACTOR 
UGHTS 


MARCH, 1944 


HOW TO BUILD 


1 4 


| 


GET FUN AND PROFIT 
| FROM THESE PROJECTS 


‘Welding—one of the most important of mechanical processes 
—1s covered very thoroughly in the LeJay Manual, which 
gives you all the necessary information for making welding 
equipment of different types. It also shows you how to make 
your own power tools, generators and motors, as well as 
wind plants for cheap power. 


NO SPECIAL TOOLS OR 
EXPERIENCE NEEDED 


‘Most of the necessary material can be 
found around garages, workshops 
and old autos, and you ‘gain experl- 
ence as you work out these plans. 
From making the electric scooter oF 
the bike pusher to equipping the 


iT IS NOT NECESSARY 
TO SEND MONEY 
Fill in and mail the coupon below 
and we will send you the Lesay 
Manual C.0.D. Dip into it and it 
you are not entirely satistled after 
3 days, send it back and your 
money will be returned. If you pre- 


fer to nave C.0.D, fees, send $1.50 


camp of cottage with power, there 1s 
lots of fun for your lelsure hours in 
this interesting work. 


had, ga AO. 
Wind-bri 


le Publier 
by Other Things 


end Stamps regularly. 
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SOUTH BEND 22, INDIANA 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS 
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AT 52°N, 30°W - IT’S 


Fix /T OR SINK 


Battling the sea with blasted hull and crippled 
gear, many a wounded ship has been brought 
ly into port through the he: efforts of 
its crew. Such a feat calls for cool heads and 
fast work—for skilled hands and the right tools. 
Fighting ships are huge machines composed 

of engines, turbines, pumps, hundreds of pre- 
cision instruments and automatic controls, all 
of which must be kept in order at all times. 
Maintenance and repair are always important, 
But when it becomes a case of “fix it or sink,” 
grave responsibilities fall upon the ship's ma- | 
chine shop. Tool equipment must be equal to. 
accuracy and speed are absolute. 

wy expects machinies, as 


. to deliver unfailing performance. 

It is significant that South Bend Lathes 
have been selected for service in the machine 
shops on board many of the Navy's fighting 
ships. Providing these lathes is one of our 
many wartime jobs. 
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